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(54) ELECTRONIC IMAGE PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic image pickup device that uses a CCD image sensor whose pixels 
are in the order of 1 ,000.000 by which a moving image is displayed at a drive frequency of < 20MHz. 
SOLUTION: An inter-line CCD image sensor whose number of pixels exceeds 1 ,000,000 has a color filter of Bayor 
arrangement suitable for full pixels read by non-interlace scanning. The CCD image sensor is driven normally in high 
speed mode and driven in high image quality mode only when a trigger is depressed. The CCD image sensor provides an 
output of a pixel signal of one line for each of three lines in the vertical direction in high speed mode. While the CCD 
image sensor is driven in high speed mode, an image is displayed on a liquid crystal display section at a frame rate of 60 
frames/sec and the image is recognized as a moving image by human eyes. 
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[Claim(s)] 

[Claim 1] The image formation optical system to which image formation of the photographic subject is carried out, and a 
pixel signal output means to change and output the image in which image formation was carried out by the above- 
mentioned image formation optical system to an electric pixel signal, An information processing means to process the 
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pixel signal outputted by the above-mentioned pixel signal output means, and to generate image data, It is an electronic 
image pickup device equipped with a trigger means to direct record of the above-mentioned image data, and an image 
recording means to record an image according to the directions from the above-mentioned trigger means. The above- 
mentioned pixel signal output means CCD series, It has the drive control means which controls the drive of this CCD 
series. The above-mentioned drive control means The above-mentioned CCD series is driven by high-definition mode or 
fast mode. The above-mentioned high-definition mode It is the electronic image pickup device characterized by being the 
mode which reads all the pixel signals of one line at a time perpendicularly in order, and the above-mentioned fast mode 
being the mode (both m and n satisfying m>n and m>=3 here with the natural number) which outputs the pixel signal of n 
lines perpendicularly every m lines. 

[Claim 2] The image formation optical system to which image formation of the photographic subject is carried out, and a 
pixel signal output means to change and output the image in which image formation was carried out by the above- 
mentioned image formation optical system to an electric pixel signal, An information processing means to process the 
pixel signal outputted by the above-mentioned pixel signal output means, and to generate image data, It is an electronic 
image pickup device equipped with a trigger means to direct record of the above-mentioned image data, and an image 
recording means to record an image according to the directions from the above-mentioned trigger means. The above- 
mentioned pixel signal output means CCD series, It has the drive control means which controls the drive of this CCD 
series. The above-mentioned drive control means The above-mentioned CCD series is driven by high-definition mode or 
fast mode. The above-mentioned high-definition mode It is the electronic image pickup device characterized by being the 
mode which reads all the pixel signals of one line at a time perpendicularly in order, and the above-mentioned fast mode 
being the mode (both m and n satisfying m>n here with the natural number) which adds and outputs the pixel signal of n 
lines perpendicularly every m lines. 

[Claim 3] The image formation optical system to which image formation of the photographic subject is carried out, and a 
pixel signal output means to change and output the image in which image formation was carried out by the above- 
mentioned image formation optical system to an electric pixel signal, An infomiation processing means to process the 
pixel signal outputted by the above-mentioned pixel signal output means, and to generate image data, It is an electronic 
image pickup device equipped with a trigger means to direct record of the above-mentioned image data, and an image 
recording means to record an image according to the directions from a trigger means. The above-mentioned pixel signal 
output means CCD series. It has the drive control means which controls the drive of this CCD series. The above- 
mentioned drive control means The above-mentioned CCD series is driven by high-definition mode or fast mode. The 
above-mentioned high-definition mode It is the electronic image pickup device characterized by being the mode which 
reads all the pixel signals of one line at a time perpendicularly in order, and the above-mentioned fast mode being the 
mode (q being the two or more natural numbers here) which adds and outputs the pixel signal of q lines which continues 
perpendicularly. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic image pickup device ******** electronic "still" camera which 

used CCD series. 

[0002] 

[Description of the Prior Art] In recent years, development of the electronic image pickup device ******** electronic "still" 
camera in which the image entry of data to a multimedia device is possible is perfonned briskly. An electronic "still" 
camera records an image on a record medium by the magnetic means, corresponding to depression of the trigger by the 
user while displaying the image which generally acquired and acquired the image using CCD series on electronic view 
finders, such as a liquid crystal panel. 

[0003] Although it is very easy since development of an electronic "still" camera is unnecessary, the future electronic "still" 
camera is expected still much more high-definition-izing and improvement in operability. In order to meet this request, it is 
indispensable that the image of the same field angle as the image photoed while using CCD series with many pixels can 
be checked on real time by the electronic view finder. 
[0004] 

[Problem(s) to be Solved by the Invention] That to which the number of effective pixels exceeds 1 million is realized, what 
has further many pixels will be offered and CCD series will be put in practical use from now on. Moreover, in the CCD 
series for still picture photography, a pixel signal is reading in use not by old interlaced scanning but by sequential 
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scanning which it reads one line at a time in order. This is for avoiding deterioration of the image quality resulting from the 
difference of the read-out time amount of the pixel signal of adjoining Rhine. 

[0005] Current and the clock frequency of the AID converter marketed of operation have about 15-20MHz in use, and if 
low-power-ization is taken into consideration, high drive frequency is not desirable any more. A frame rate realizable 
[ with the sequential-scanning drive of the CCD series of the 1 million pixel class by the frequency of about 15-20MHz ] is 
about 10-15 sheets/second. 

[0006] The display of the image in a frame rate of this level is recognized by human being's eyes not as a natural 
animation but as a false animation of a coma invoice. 30-60 frame rates/second are required for the display of the image 
recognized as an animation natural to human being's eyes. 

[0007] Though the purpose of this invention is an electronic image pickup device using the CCD series (for example, 1 
million-pixel class) of a high pixel and it is comparatively low drive frequency (for example, 20MHz or less), it is offering 
the electronic image pickup device which displays the image recognized as an animation at the time of un-taking a 
photograph. 
[0008] 

[Means for Solving the Problem] A pixel signal output means for the electronic image pickup device of this invention to 
change into an electric pixel signal the image in which image formation was carried out by the image formation optical 
system to which image formation of the photographic subject is carried out, and the above-mentioned image formation 
optical system, and to output, An information processing means to process the pixel signal outputted by the above- 
mentioned pixel signal output means, and to generate image data, It has a trigger means to direct record of the above- 
mentioned image data, and an image recording means to record an image according to the directions from the above- 
mentioned trigger means. The above-mentioned pixel signal output means It has CCD series and the drive control means 
which controls the drive of this CCD series. The above-mentioned drive control means The above-mentioned CCD series 
is driven by high-definition mode or fast mode, and the above-mentioned high-definition mode is perpendicularly 
characterized by being the mode which reads all the pixel signals of one line at a time in order here. 
[0009] According to the first standpoint of this invention, the above-mentioned fast mode is characterized by being the 
mode (both m and n satisfying m>n and m>=3 here with the natural number) which outputs the pixel signal of n lines 
perpendicularly every m lines. 

[0010] According to the second standpoint of this invention, the above-mentioned fast mode is characterized by being the 
mode (both m and n satisfying m>n here with the natural number) which adds and outputs the pixel signal of n lines 
perpendicularly every m lines. 

[001 1 ] According to the third standpoint of this invention, the above-mentioned fast mode is characterized by being the 
mode (q being the two or more natural numbers here) which adds and outputs the pixel signal of q lines which continues 
perpendicularly. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
Drawing 1 is the block diagram showing the circuitry of the electronic image pickup device of the operation gestalt of this 
invention. The electronic image pickup device has CCD series 12, the correlation duplex sampling circuit (CDS) 14, the 
gain control amplifier (AMP) 16, and an analog-to-digital converter 18. CCD series 12 is driven according to the transfer 
pulse supplied from a timing generator 20, and the correlation duplex sampling circuit (CDS) 14 is driven according to the 
sample hold pulse supplied from a timing generator 20. According to the synchronizing signal generated with the signal 
generator 22, a timing generator 20 synchronizes mutually and is driven. 

[0013] The information processing section 26 processes the pixel signal supplied from A/D converter 18, and forms an 
image. DRAM28 memorizes temporarily the image data supplied from the information processing section 26, a 
compression expansion circuit 30 compresses the image data memorized by DRAM28. and a record medium 32 records 
the compressed image data which is supplied from a compression expansion circuit 30. Moreover, a compression 
expansion circuit 30 elongates the compressed image data which is recorded on the record medium 32, and DRAM28 
memorizes temporarily the elongated image data which is supplied from a compression expansion circuit 30. 
[0014] It makes it possible for the interface section 36 to be a terminal which enables an exchange of data with external 
devices, such as a monitor and a personal computer, and to make it possible to output the image data supplied from the 
information processing section 26 or DRAM28 to an external device, or to incorporate image data in equipment from an 
external device depending on the case. 

[0015] The liquid crystal display section 34 displays the elongated image data which is supplied from the image data 
supplied from the information processing section 26, or DRAM28. CPU24 performs control of a timing generator 20, the 
signal generator 22, the lens drive system 38. or the diaphragm control system 42. According to the command from the 
trigger 46 which directs incorporation of a static image, drive mode of CCD series 12 is changed, or, specifically, 
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automatic focus control which makes a lens 40 drive based on the image data supplied from DRAM28, control which 
changes opening of diaphragm 44, control of the light exposure of CCD series 12, etc. are performed. 
[0016] CCD series 12 has the color filter of a BEIYA array which is the CCD series of the INTARAIN mold which has a 
pixel exceeding 1 million, and fitted all pixel read-out by line sequential scanning. In this specification, all pixel read-out by 
line sequential scanning shall mean reading at a time in order the data of one line of the pixel contained in each Rhine 
with the 1st line, the 2nd line, and the 3rd line, and reading all pixel signals by one scan as the result. 
[0017] The configuration of the color filter of a BEIYA array is shown in drawing 2 . Among drawing, R, G, and B mean the 
filter which penetrates red, green, and blue alternatively, respectively, and the each is located in front of a photodiode. In 
the color filter of this BEIYA array, the filter whose filters of G (green) and B (blue) the filter of G (green) is a list and G 
(green) by turns as R (red) is located in a line with the checker on the whole at odd lines at a list and even lines. 
[0018] CCD series 12 is driven by high-definition mode or fast mode. The change in drive mode is performed by changing 
the transfer pulse which a timing generator 20 outputs to CCD series 12. Although high-definition mode is drive mode 
which reads all of the pixel signals of CCD series 12 by line sequential scanning and a beautiful image is obtained, read- 
out of the image of one sheet takes the time amount for 1 /[ 1/1 5 - ] 1 0 seconds. On the other hand, fast mode is the 
drive mode which reduced the count of a level transfer, and it is in drive mode which adds and reads the pixel signal of 
CCD series 12 alternatively, and although image quality falls off compared with high-definition mode, it can read the 
image of one sheet by the time amount for 1 /[ 1/60 - ] 30 seconds. Therefore, an image can be obtained by 30-60 frame 
rates/second, and it can respond to the usual animation display. 

[0019] CCD series 12 drives by fast mode at the time, at i.e., the time of un-taking a photograph, and when a trigger 46 is 
depressed, it usually drives in high-definition mode only at the time of photography. While CCD series 12 drives by fast 
mode, an image is displayed on the liquid crystal display section 34 by 30-60 frame rates/second, and this is recognized 
by human being's eyes as an animation. The beautiful image obtained by high-definition mode is recorded on a record 
medium 32. The read-out mode of CCD series 12 returns to fast mode again after record termination of a still picture. 
Drawino 12 is used behind and this is explained in detail. 

[0020] In addition, in what record of a beautiful image is not required as, an electronic image pickup device may be the 
configuration of driving CCD series 12 by fast mode, also when a trigger 46 is depressed. In this case, the image 
displayed on the liquid crystal display section 32 is always recognized by human being's eyes as an animation. 
[0021] Drawing 3 shows the situation of read-out of the pixel signal by high-definition mode. The left-hand side train 
shows the pixel signal of CCD series 12 per Rhine among drawing, and the right-hand side train shows the pixel signal 
actually read per Rhine. Moreover, by correspondence with the color filter of drawing 2 , since red (R) color (color) data 
are included, CR [ odd lines ] is written, and since blue (B) color (color) data are included, CB [ even lines ] has been 
written. 

[0022] In high-definition mode, CCD series 12 outputs the pixel signal of one line at a time in order. That is, the pixel 
signal of the 1st line is outputted first, if the output of a pixel signal of the 1st line is completed, the pixel signal of the 2nd 
line will be outputted, if the output of a pixel signal of the 2nd line is completed, the pixel signal of the 3rd line will be 
outputted, henceforth, the same processing is repeated and, finally the pixel signal of the Lth line is outputted. 
[0023] In such line sequential scanning, since Rhine (CR) including red information and Rhine (CB) including blue 
information are read by turns in relation to a color filter being a BEIYA array, the image of high resolving is obtained. 
Furthermore, since there is no difference of the exposure time of the pixel signal of adjoining Rhine, a high-definition 
image is obtained. However, read-out of all pixel signals takes the time amount for 1 /[ 1/15 - ] 10 seconds. 
[0024] Fast mode can consider various patterns by the method of the read-out. The various modes can be considered in 
more detail by the method of selection of Rhine which actually reads a pixel signal from there, and the method of 
processing over selected Rhine. Below, some examples in the various modes applicable to an electronic image pickup 
device are explained typically. 

[0025] Drawing 4 shows the situation of read-out of the pixel signal by the first fast mode. The left-hand side train shows 
the pixel signal of CCD series 12 per Rhine among drawing, and the right-hand side train shows the pixel signal actually 
read per Rhine. Moreover, it writes like drawing 3 CR [ Rhine containing red (R) color (color) data ], and it writes CB 
[ Rhine containing blue (B) color (color) data ]. 

[0026] As shown in drawing 4 , in this fast mode, CCD series 12 outputs the pixel signal of one line in order at intervals of 
two lines. If another expression is carried out, the vertical pixel signal of one line per three lines will be outputted. That is, 
the pixel signal of the 3rd line outputs first, if the output of a pixel signal of the 3rd line is completed, the pixel signal of the 
6th line will be outputted, if the output of a pixel signal of the 6th line is completed, the pixel signal of the 9th line will be 
outputted, henceforth, the same processing is repeated and, finally the pixel signal of the Lth line is outputted. Although in 
other words it has indicated drawing 4 for convenience that L is the multiple of 3 so that the pixel signal of the Lth line 
may finally be outputted, there is no necessity that L is the multiple of 3. 
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[0027] Generally with CCD series, the time amount which a level transfer takes contributes to the time amount which 
read-out of a pixel signal takes greatly. In other words, the count of a level transfer decides on the time amount which 
read-out of a pixel signal takes. 

[0028] In the fast mode of drawing 4 , the number of Rhine where a pixel signal is actually read is the whole third. 
Therefore, compared with the high-definition mode of drawing 3 , the count of a level transfer is a third and a pixel signal 
is substantially read by the time amount of a third. That is, the pixel signal of the image of one sheet is acquired by the 
time amount for 1 /[ 1/45 - ] 30 seconds. Therefore, acquisition of the image in 30-45 frame rates/second is possible, and 
this frame rate is the numeric value which can realize the usual animation display. 

[0029] Moreover, in the fast mode of drawing 4 , since the pixel signal of one line is read at intervals of two lines to the 
color filter of a BEIYA array being another - a way of speaking -- carrying out - if - a perpendicular direction - three -- a 
line " every -- one -- a line - a pixel - a signal - reading -- **** -- since - reading - having had -- a pixel - a signal -- 
namely, - drawing 4 -- right-hand side -- a train - setting -- red -- information - containing -- Rhine - (-- CR -) -- blue -- 
information containing - Rhine (-- CB ~) -- a perpendicular direction - alternation - standing in a line - **** . 
Therefore, the image of high resolving is obtained. 

[0030] thus, Rhine which includes red information in the read pixel signal -- by this detail letter, it carries out that (Rhine 
(CB including CR) and blue information) is perpendicularly located in a line by turns to calling it color line sequential. 
Moreover, it carries out that Rhine (CR) including red information and Rhine (CB) including blue information read by turns 
to calling It color line sequential scanning. 

[0031] In the fast mode of drawing 4 mentioned above, although the vertical pixel signal of one line per three lines is read, 
the number of Rhine is not restricted to this. For example, one line may be read perpendicularly every five lines. Or 1 or 
the pixel signal of three lines may be read every seven lines. 

[0032] Moreover, Rhine read when reading the vertical pixel signal of one line per three lines is not restricted to the 3rd 
line. Rhine to read may be the 1st line or the 2nd line. 

[0033] If these are taken into consideration, it becomes common and the second fast mode explained using drawing 4 
can be said to be being the mode (both m and n satisfying m>n here with the natural number) which reads the vertical 
pixel signal of n lines per m lines. It can be said in more detail that it is the mode (both alpha and beta satisfy alpha>beta 
here with the natural number) which reads the pixel signal of Rhine (2beta-1) for every vertical Rhine (2alpha-1). In this 
case, the time amount which read-out of a pixel signal takes becomes, n/m (2alpha-1) of time amount, i.e., (2beta-1),/, 
which read-out by high-definition mode takes substantially. Moreover, a pixel signal is read by color line sequential to the 
color filter of a BEIYA array. 

[0034] Drawing 5 shows the situation of read-out of the pixel signal by the second fast mode. The semantics of a drawing 
and the semantics of the notation of CR and CB are the same as drawing 4 . As shown in drawing 5 , in this fast mode, 
CCD series 12 outputs the pixel signal of two lines in order at intervals of two lines. If another expression is carried out, 
the vertical pixel signal of two lines per four lines will be outputted. That is, the pixel signal of the 1st line outputs first, and 
if the output of a pixel signal of the 1st line is completed, the pixel signal of the 2nd line will be outputted. If the output of a 
pixel signal of the 2nd line is completed, the pixel signal of the 5th line will be outputted. If the output of a pixel signal of 
the 5th line is completed, the pixel signal of the 6th line will be outputted, henceforth, the same processing is repeated, 
finally the output of a pixel signal of the L-3rd line is outputted, and the pixel signal of the L-2nd line is outputted after this. 
Although it is drawn for convenience in drawing 5 so that L may be the multiple of 4, there is no necessity that L is the 
multiple of 4. 

[0035] In the fast mode of drawing 5 , the number of Rhine where a pixel signal is actually read is the whole half. 
Therefore, compared with the high-definition mode of drawing 3 , the count of a level transfer is a half and a pixel signal is 
substantially read by half time amount. That is, the pixel signal of the image of one sheet is acquired by the time amount 
for 1 / 30 seconds. Therefore, acquisition of the image in 30 frame rates/second is possible, and this frame rate is the 
numeric value which can realize the usual animation display. 

[0036] Moreover, in the fast mode of drawing 5 , since the pixel signal of two lines is read at intervals of two lines to the 
color filter of a BEIYA array being another ~ a way of speaking - carrying out - if - a perpendicular direction - four - a 
line -- every - two - a line - a pixel - a signal reading **** -- since -- reading - having had - a pixel -- a signal - 
namely, -- drawing 5 -- right-hand side - a train - red - information - containing ~ Rhine ~ (- CR -) - blue -- 
information - containing - Rhine - (-- CB -) -- a perpendicular direction -- alternation - having stood in a line - a color 
line sequential - becoming ~ **** . Therefore, the image of high resolving is obtained. 

[0037] Furthermore, in the fast mode of drawing 5 , the pixel signal read since the vertical pixel signal of the 2nd line was 
read with the 1st line every four lines includes the color information on adjoining Rhine. Therefore, an image with little 
moire is obtained. 

[0038] In the fast mode of drawing 5 mentioned above, although the vertical pixel signal of two lines per four lines is read, 
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the number of Rhine is not restricted to this. For example, the pixel signal of two lines may be read perpendicularly every 
six lines. Or the pixel signal of four lines may be read every eight lines. 

[0039] Moreover, Rhine read when reading the vertical pixel signal of two lines per four lines is not restricted to the 2nd 
line with the 1st line. It may be the 2nd line and the 3rd line, or you may be the 3rd line and the 4th line. Or you may be 
the 1 St line and the 4th line. 

[0040] If these are taken into consideration, it becomes common and the second fast mode explained using drawing 5 
can be said to be being the mode (both m and n satisfying m>n here with the natural number) which reads the vertical 
pixel signal of n lines per m lines. It can be said in more detail that it is the mode (both alpha and beta satisfy alpha>beta 
here with the natural number) which reads the pixel signal of 2beta Rhine for every vertical 2alpha Rhine. In this case, the 
time amount which read-out of a pixel signal takes becomes beta/alpha of the time amount which read-out by high- 
definition mode takes substantially. 

[0041] It can be said in more detail that 2beta Rhine consists of Rhine which consisted of adjoining Rhine or placed even 
lines in between. In this case, to the color filter of a BEIYA array, a pixel signal is read by color line sequential, and the 
pixel signal read includes the color information on adjoining Rhine. 

[0042] Drawino 6 shows the situation of read-out of the pixel signal by the third fast mode. The semantics of a drawing 
and the semantics of the notation of CR and CB are the same as drawing 4 . As shown in drawing 6 , in this fast mode, 
CCD series 12 adds the vertical pixel signal of two lines per three lines, and outputs. That is, the pixel signal of the 1st 
line and the pixel signal of the 3rd line are added and outputted first, then the pixel signal of the 4th line and the pixel 
signal of the 6th line are added and outputted, henceforth, the same processing is repeated, and, finally the pixel signal of 
the L-2nd line and the pixel signal of the Lth line are added and outputted. Although it has drawn for convenience in 
drawing 6 so that L may be the multiple of 3, there is no necessity that L is the multiple of 3. 

[0043] In the fast mode of drawing 6 , the number of Rhine actually read is the whole third. Therefore, compared with the 
high-definition mode of drawing 3 , the count of a level transfer is a third and a pixel signal is substantially read by the 
time amount of a third. The pixel signal of the image of one sheet is acquired by the time amount for 1 / [ 1/45 - ] 30 
seconds. Therefore, acquisition of the image in 30-45 frame rates/second is possible, and this frame rate is the numeric 
value which can realize the usual animation display. 

[0044] moreover - drawing 6 - fast mode -- **** - BEIYA - an array - a color filter - receiving - a perpendicular 
direction - three -- a line every - two - a line - a pixel - a signal -- adding - reading - **** -- since - reading having 
had - a pixel - a signal - red -- information -- containing - Rhine - (- CR -) - blue - information - containing -- Rhine - 
- (- CB ") - a perpendicular direction - alternation - having stood in a line - a color line - sequential - becoming - **" . 
Therefore, the image of high resolving is obtained. 

[0045] Furthermore, in the fast mode of drawing 6 , since the pixel signal of best Rhine in it and the pixel signal of lowest 
Rhine are added and read every vertical three lines, the read pixel signal includes the color information on adjoining 
Rhine. Therefore, an image with little moire is obtained. 

[0046] Addition of a pixel signal is performed on a perpendicular transfer way or a level transfer way. Below, the addition 
in a perpendicular transfer way is explained first, and after that explains the addition in a level transfer way. 
[0047] Drawing 7 is drawing explaining addition of the pixel signal in a perpendicular transfer way. A square means 
among drawing the photodiode which Is each pixel of CCD series, and the alphabet of R, G, and B in a square means the 
color which a photodiode recognizes. Moreover, when it divides perpendicularly every three lines, the alphabet (i.e., R, G, 
or B) of the color is made to correspond to best Rhine, central Rhine, and lowest Rhine, and the subscript of A, B, and C 
is given to the photodiode which is relatively equivalent to each divided inside In the same location at them. 
[0048] addition of the pixel signal of best Rhine (it consists of a photodiode shown with the alphabet which the subscript 
of A attached), and the pixel signal of lowest Rhine (it consists of a photodiode shown with the alphabet which the 
subscript of C attached) ~ for example, it is carried out as follows. In drawing 7 , first, the pixel signal of the photodiode of 
the alphabet which the subscript of A attached is transported to a perpendicular transfer way, and the charge which is a 
pixel signal is stored in the potential well fonned beside the photodiode. Then, a perpendicular transfer way Is caudad 
moved to the potential well which stored the charge of a pixel signal, and the pixel signal of the photodiode of the 
alphabet which the photodiode of lowest Rhine, i.e., the subscript of C, attached is transported to a perpendicular transfer 
way at the same time it comes beside the photodiode of the alphabet which the photodiode under two lines, i.e., the 
subscript of C, attached. Consequently, the charge transported from the photodiode of the alphabet which the subscript of 
A attached, and the charge transported from the photodiode of the alphabet which the subscript of C attached are stored 
in a potential well (shown by the ellipse which surrounds + in drawing) together. That is, the pixel signal of the photodiode 
of best Rhine and the pixel signal of the photodiode of lowest Rhine are added. Then, it Is moved leftward and the 
potential well which stored the added pixel signal Is read in order per Rhine, after moving a perpendicular transfer way 
caudad succeedingly and moving to a level transfer way. 
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[0049] Even if the magnitude of a potential well Is the same as the time of all pixel read-out, it may differ. When the 
magnitude of a potential well is the same as the time of all pixel read-out (i.e., when the capacity of a potential well is the 
same as the capacity of the photodiode at the time of all pixel read-out), it is desirable to adjust the substrate electrical 
potential difference of an overflow drain, and to change the capacity of a photodiode into the half of the capacity of a 
potential well. If it has another way of speaking, it is desirable to operate a photodiode with the dynamic range of the half 
at the' time of all pixel read-out. Modification, such capacity, i.e., a dynamic range, prevents a charge overflowing from a 
perpendicular transfer way after addition. In this case, although the dynamic range of a photodiode is restricted to a half, 
since the signal level after read-out is the same as the time of all pixel read-out, there is a merit which can perfonn next 
signal processing as it is. 

[0050] Moreover, if a photodiode operates without modification of a dynamic range when the magnitude of a potential well 
differs from the time of all pixel read-out, as for the magnitude of a potential well, it is desirable that they are the two times 
at the time of all pixel read-out. A setup of such magnitude of a potential well prevents a charge overflowing from a 
perpendicular transfer way after addition. In this case, since the dynamic range of a photodiode can be efficiently 
employed in full, there is a merit in respect of an SN ratio. 

[0051] Drawing 8 is drawing explaining addition of the pixel signal in a level transfer way. The square in drawing and the 
semantics of the alphabet are the same as drawing 7 . Addition of the pixel signal of best Rhine and the pixel signal of 
lowest Rhine is performed as follows. In drawing 8 , both the pixel signal of the photodiode of the alphabet which the 
subscript of A attached, and the pixel signal of the photodiode of the alphabet which the subscript of C attached are first 
transported to a perpendicular transfer way, and the charge which is a pixel signal is stored in the potential well (drawing 
is shown by the ellipse of void) formed beside the photodiode. Then, a perpendicular transfer way is uniformly moved to 
all potential wells caudad. Even after the charge stored in the potential well of lowest Rhine of the inside divided every 
three lines moves to the potential well (shown by the ellipse which surrounds + in drawing) formed in the level transfer 
way Migration in the lower part of a potential well is continued by two lines, and the charge stored in the potential well of 
best Rhine of the inside divided every three lines also moves from it to the potential well formed in the level transfer way. 
Consequently, the charge transported from the photodiode of the alphabet which the subscript of A attached, and the 
charge transported from the photodiode of the alphabet which the subscript of C attached are stored in the potential well 
in a level transfer way. That is, the pixel signal of the photodiode of best Rhine and the pixel signal of the photodiode of 
lowest Rhine are added. Then, it is moved leftward and the potential well in a level transfer way is read in order per Rhine. 
[0052] Since a level transfer way is located in the outside of an image pick-up field unlike the perpendicular transfer way 
which extends between photodiodes therefore, the potential well formed in a level transfer way shall have a big capacity 
more than the two times of the potential well of a perpendicular transfer way. Thus, since a level transfer way can fomi 
the potential well of a big capacity, even if it operates a photodiode with the dynamic range of full, a fear of overflowing 
from a level transfer way does not have a charge. In this case, since the dynamic range of a photodiode can be efficiently 
employed In full, there is a merit in respect of an SN ratio. 

[0053] In the fast mode of drawing 6 mentioned above, although the vertical pixel signal of two lines per three lines is 
read, the number of Rhine is not restricted to this. For example, the pixel signal of two lines may be added 
perpendicularly every five lines, and ** may be read. Or the pixel signal of two lines or three lines may be added and read 
every seven lines. 

[0054] If these are taken into consideration, it becomes common and the second fast mode explained using drawing 6 
can be said to be being the mode (both m and n satisfying m>n here with the natural number) which added and reads the 
vertical pixel signal of n lines per m lines. It can be said in more detail that it is the mode (both alpha and beta satisfy 
2alpha-1>beta>1 here with the natural number) which adds and reads the pixel signal of beta Rhine for every vertical 
Rhine (2alpha-1). In this case, the time amount which read-out of a pixel signal takes becomes, n/m (2alpha-1) of time 
amount, i.e., beta/, which read-out by high-definition mode takes substantially. 

[0055] It can be said in more detail that beta Rhine includes best Rhine and lowest Rhine even if few [ for every Rhine 
(2alpha-1) ]. In this case, the pixel signal read includes the color information on adjoining Rhine. 
[0056] Furthermore, it can be said in detail that beta Rhine consists of odd lines including best Rhine and lowest Rhine for 
every Rhine (2alpha-1). In this case, a pixel signal is read by color line sequential to the color filter of a BEIYA array. 
[0057] Moreover, it becomes common, and after the addition explained using drawing 7 performs addition of n lines by 
performing m-1 perpendicular transfer on a perpendicular transfer way while transporting the charge of n lines to a 
perpendicular transfer way in n steps, it can be said to be the addition which gives a perpendicular transfer clock per m 
times, and performs the transfer to a level transfer way. 

[0058] Moreover, it becomes common, and the addition explained using drawing 8 performs addition of n lines on a level 
transfer way by giving a perpendicular transfer clock per m times, and perfomiing the transfer to a level transfer way. after 
transporting the charge of n lines to a perpendicular transfer way. 
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[0059] Drawing 9 shows the situation of read-out of the pixel signal by the fourth fast mode. The semantics of a drawing 
and the semantics of the notation of CR and CB are the same as drawing 4 . As shown in drawing 9 , in this fast mode, 
CCD series 12 adds and outputs the pixel signal of three lines which continues perpendicularly. That is, the pixel signal of 
the 1st line, the pixel signal of the 2nd line, and the pixel signal of the 3rd line are added and outputted first. Then, the 
pixel signal of the 4th line, the pixel signal of the 5th line, and the pixel signal of the 6th line are added and outputted, 
henceforth, the same processing is repeated, and, finally the pixel signal of the L-2nd line, the pixel signal of the L-1st line, 
and the pixel signal of the Lth line are added and outputted. Although it has drawn for convenience in drawing 9 so that L 
may be the multiple of 3, there is no necessity that L is the multiple of 3. 

[0060] In the fast mode of drawing 9 , the number of Rhine actually read is the whole third. Therefore, compared with the 
high-definition mode of drawing 3 , the count of a level transfer is a third and a pixel signal is substantially read by the 
time amount of a third. The pixel signal of the image of one sheet is acquired by the time amount for 1 / [ 1/45 - ] 30 
seconds. Therefore, acquisition of the image in 30-45 frame rates/second is possible, and this frame rate is the numeric 
value which can realize the usual animation display. 

[0061] Addition of a pixel signal is performed on a perpendicular transfer way or a level transfer way. Below, the addition 
in a perpendicular transfer way is explained first, and after that explains the addition in a level transfer way. 
[0062] Drawing 10 is drawing explaining addition of the pixel signal in a perpendicular transfer way. The square in 
drawing and the semantics of the alphabet are the same as drawing 7 . Addition of a pixel signal is performed as follows, 
for example. In drawing 10 , first, the pixel signal of the photodiode of the alphabet which the subscript of A attached is 
transported to a perpendicular transfer way, and the charge which is a pixel signal is stored in the potential well formed 
beside the photodiode. Then, a perpendicular transfer way is caudad moved to the potential well which stored the charge 
of the pixel signal of the photodiode of best Rhine, and the pixel signal of the photodiode of the alphabet which the 
photodiode of degree Rhine, i.e., the subscript of B, attached is transported to a perpendicular transfer way at the same 
time it comes beside the photodiode of the alphabet which the photodiode under one line, i.e., the subscript of B, 
attached. Consequently, the charge transported from the photodiode of the alphabet which the subscript of A attached, 
and the charge transported from the photodiode of the alphabet which the subscript of B attached are stored in a potential 
well together. Then, a perpendicular transfer way is succeedingly moved to the potential well which stored the charge of 
the pixel signal of best Rhine and degree Rhine caudad, and the pixel signal of the photodiode of the alphabet which the 
photodiode of lowest Rhine, i.e., the subscript of C, attached is transported to a perpendicular transfer way at the same 
time it comes beside the photodiode of the alphabet which the photodiode under one more line, i.e., the subscript of C, 
attached. Consequently, the charge transported from the photodiode of the alphabet which the subscript of A attached, 
the charge transported from the photodiode of the alphabet which the subscript of B attached, and the charge transported 
from the photodiode of the alphabet which the subscript of C attached are stored in a potential well (shown by the ellipse 
which surrounds + in drawing) together. That is, the pixel signal of the photodiode of best Rhine, the pixel signal of the 
photodiode of the 2nd line, and the pixel signal of the photodiode of lowest Rhine are added. Then, it is moved leftward 
and the potential well which stored the added pixel signal is read in order per Rhine, after moving a perpendicular transfer 
way caudad succeedingly and moving to a level transfer way. 

[0063] Even if the magnitude of a potential well is the same as the time of reading all pixels, it may differ. When the 
magnitude of a potential well is the same as the time of all pixel read-out (i.e., when the capacity of a potential well is the 
same as the capacity of the photodiode at the time of ail pixel read-out), it is desirable to adjust the substrate electrical 
potential difference of an overflow drain, and to change the capacity of a photodiode into the third of the capacity of a 
potential well. If it has another way of speaking, it is desirable to operate a photodiode with the dynamic range of the third 
at the time of all pixel read-out. Modification, such capacity, i.e., a dynamic range, prevents a charge overflowing from a 
perpendicular transfer way after addition. In this case, although the dynamic range of a photodiode is restricted to a third, 
since the signal level after read-out is the same as the time of all pixel read-out, there is a merit which can perform next 
signal processing as it is. 

[0064] Moreover, if it operates without modification of a photodiode of a dynamic range when the magnitude of a potential 
well differs from the time of all pixel read-out, as for the magnitude of a potential well, it is desirable that they are 3 times 
at the time of all pixel read-out. A setup of such magnitude of a potential well prevents a charge overflowing from a 
perpendicular transfer way after addition. In this case, since the dynamic range of a photodiode can be efficiently 
employed in full, there is a merit in respect of an SN ratio. 

[0065] Drawing 11 is drawing explaining addition of the pixel signal in a level transfer way. The square in drawing and the 
semantics of the alphabet are the same as drawing 7 . Addition of a pixel signal is performed as follows. In drawing 1 1 , 
both the pixel signal of the photodiode of the alphabet which the subscript of A attached, the pixel signal of the 
photodiode of the alphabet which the subscript of B attached, and the pixel signal of the photodiode of the alphabet which 
the subscript of C attached are first transported to a perpendicular transfer way, and the charge which is a pixel signal is 
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stored in the potential well (drawing is shown by the ellipse of void) fonned beside the photodiode. Then, a perpendicular 
transfer way Is uniformly moved to all potential wells caudad. Even after the charge stored in the potential well of lowest 
Rhine of the inside divided every three lines moves to the potential well (shown by the ellipse which surrounds + in 
drawing) fomied in the level transfer way Migration in the lower part of a potential well is continued by two lines, and the 
charge stored in the potential well of degree Rhine of the inside divided every three lines and the charge stored in the 
potential well of best Rhine also move from it to the potential well formed in the level transfer way. Consequently, the 
charge transported from the photodiode of the alphabet which the subscript of A attached, the charge transported from 
the photodiode of the alphabet which the subscript of B attached, and the charge transported from the photodiode of the 
alphabet which the subscript of C attached are stored in the potential well in a level transfer way. That is, the pixel signal 
of the photodiode of three lines which continues perpendicularly is added. Then, it is moved leftward and the potential 
well In a level transfer way is read in order per Rhine. 

[0066] Since a level transfer way is located in the outside of an image pick-up field unlike the perpendicular transfer way 
which extends between photodiodes, the width of face can also be set up greatly. That is, a level transfer way can design 
the capacity greatly. Therefore, the potential well formed in a level transfer way shall have a big capacity of 3 times or 
more of the potential well of a perpendicular transfer way. Thus, since a level transfer way can form the potential well of a 
big capacity, even if it operates a photodiode with the dynamic range of full, a fear of overflowing from a level transfer way 
does not have a charge. In this case, since the dynamic range of a photodiode can be efficiently employed in full, there is 
a merit in respect of an SN ratio. 

[0067] Although the pixel signal of three lines which continues perpendicularly is added and read in the fast mode of 
drawino 9 mentioned above, the number of Rhine is not restricted to this. For example, the pixel signal of four lines or five 
lines which continues perpendicularly may be added, and ** may be read. 

[0068] When the pixel signal of even lines is added and read especially perpendicularly, the pixel signal read to the color 
filter of a BEIYA array will include the color information on R+2 G+B. This tends to take near and contrast information in 
the configuration of a luminance signal, and is suitable for the data for automatic focus control. 
[0069] If these are taken into consideration, it becomes common and the second fast mode explained using drawino 9 
can be said to be being the mode (q being the natural number here) which added and reads the pixel signal of q lines 
which continues perpendicularly. 

[0070] Moreover, it becomes common, and after the addition explained using drawino 10 performs addition of n lines by 
performing q-1 perpendicular transfer on a perpendicular transfer way while transporting the charge of q lines to a 
perpendicular transfer way in q steps, it can be said to be the addition which gives a perpendicular transfer clock per q 
times, and performs the transfer to a level transfer way. 

[0071] Moreover, it becomes common, and after the addition explained using drawing 8 transports the charge of q lines to 
a perpendicular transfer way, it can be said to be the addition which performs addition of q lines on a level transfer way by 
giving a perpendicular transfer clock per q times, and performing the transfer to a level transfer way. 
[0072] As mentioned above, only when it drives by fast mode at the time and a trigger 46 is depressed, it drives in high- 
definition mode, and, as for CCD series 12, a beautiful image is usually recorded on a record medium 32. For example, 
as shown in drawing 12 , the image of every frame, 1 / 1 per 60 seconds is displayed at the time, and the image of one 
sheet is usually displayed on the liquid crystal display section 32 immediately after depressing a trigger 46 in 1 , time 
amount [ equivalent to six frames ],/[ i.e., ], 10 seconds. Generally the image display of one sheet, i.e., the image display 
in 60 frame rates/second, is recognized by human being's eyes as an animation in 1 / 60 seconds. Since it is such, in 
order to write an "animation" and to distinguish from this, by drawing 12 . it has written the "still picture". [ the image 
obtained by fast mode ] [ the image obtained by high-definition mode ] In relation to this, the image obtained by fast mode 
by the case is expressed as an "animation" also in the following explanation, and the image obtained by high-definition 
mode is expressed as a "still picture." 

[0073] In order for read-out of a still picture to take the time amount ( drawing 12 1/10 seconds) equivalent to two or 
more frames, while it is [ after trigger depression ] for a while, a still picture is displayed on the liquid crystal display 
section 32, and a still picture is recorded on a record medium 32 between them. As for the read-out mode of CCD series 
12, an animation is again displayed on fast mode by retum and the liquid crystal display section 32 after record 
termination of a still picture. 

[0074] In this electronic image pickup device, as shown in drawing 13 , the control data for an automatic focus regulatory 
mechanism (AF), an automatic white balance regulatory mechanism (AWB), and a automatic exposure regulatory 
mechanism (AE) has been obtained every [ every / that is, / frame, 1 / ] 60 seconds. Acquisition of the control data for AF, 
AWB. and AE is performed to DRAM28 by image read-out mode by CPU24 based on the image data which has so far 
been explained and which was memorized temporarily In part. That is, CPU24 incorporates the image data temporarily 
memorized by DRAM28 every [ every frame, 1 / ] 60 seconds, perfomis suitable data processing for this, and computes 
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either of the control data for AF, AWB, and AE. The control data for AF, AWB, and AE is computed in order for every 
frame, and calculation of control data is repeatedly performed between animation display. 

[0075] The computed control data for AF is sent to the lens drive system 38, and the lens drive system 38 moves a lens 
40 in the direction of an optical axis based on this. The control data for AE is sent to the diaphragm drive system 42, and 
the diaphragm drive system 42 is extracted based on this, and adjusts the diameter of opening of 44. The control data for 
AWB is sent to the infonnation processing section 26, and is used for amendment of the tint of an image. 
[0076] Thus, since the control data for AF, AWB, and AE has been obtained for every frame, DRAM28 which memorizes 
image data temporarily can be used as an electrical circuit for obtaining control data. Although conventional equipment 
needed the circuit of three dedication since it had obtained the control data for AF, AWB, and AE to coincidence, this 
equipment does not need such a circuit. 

[0077] The fast mode for displaying an animation may be switched in the four modes mentioned above. Furthermore, the 
method of calculation of control data may also be switched with a switch in the mode. A switch in the read-out mode at 
the time of animation display is performed by for example, trigger actuation. In this case, a two-step push type trigger is 
used, this functions as the first switch at the time of ** by which one step of trigger is depressed, and two steps of triggers 
46 function as the second switch, when depressed continuously. Drawino 14 is read according to such trigger actuation, 
and shows an example of a switch in the mode. 

[0078] Usually, at the time, CCD series 12 is driven in the mode of either the above-mentioned first thru/or the second 
thru/or the third fast mode. These are named generically in drawing 14 and it is written as the "n line" mode to it. In the 
meantime, based on the image data obtained by n line mode, the control data for AF, AWB, and AE is repeatedly 
computed for every frame, and AF control, AWB control, and AE control are performed. 

[0079] While predetermined time passes at least after one step of trigger 46 is depressed, CCD series 12 is driven by the 
fourth above-mentioned fast mode, "q addition" mode [ this ] is written in drawino 14 . In the meantime, based on the 
image data obtained based on q addition mode, the control data for AF is computed for every frame, and AF control is 
performed chiefly. That is, the predetemnined time after one-step depression of a trigger is only assigned to AF control. 
As mentioned above, the pixel signal read by q addition mode includes the color information on R+2 G+B, and since it is 
close to the configuration of a luminance signal, contrast information tends to take it and it is suitable for calculation of the 
control data for AF. For this reason, AF control by the optimal control data is performed in the meantime. 
[0080] Shortly after two steps of triggers 46 are depressed, if the predetermined time only for AF control has passed, and 
there is nothing as if, after progress, CCD series 12 will be switched to read-out mode, and will be driven in the high- 
definition mode by sequential scanning. Then, the beautiful image by sequential scanning is recorded on a record 
medium 32 in 1 , frames [ six ],/[ i.e., ], 10 seconds. The read-out mode of CCD series 12 returns to n line mode again 
after record termination of a still picture. 

[0081] By such a switch in read-out mode and modification of control data, since AF control is chiefly performed based on 
the optimal control data just before still picture record, acquisition of the beautiful image which focused to accuracy more 
is performed effectively. 

[0082] Drawing 15 is read according to trigger actuation, and shows another example of a switch in the mode. In this 
example, although CCD series 12 is always driven in q addition mode, the number of addition Rhine in front of still picture 
record is usually the two times at the time. 

[0083] Usually, at the time, CCD series 12 is driven in q addition mode which adds and reads the pixel signal of alpha 
Rhine (alpha is the two or more natural numbers) which continues perpendicularly. In the meantime, based on the image 
data obtained by this q addition mode, the control data for AF, AWB, and AE is computed repeatedly every [ 1/].60 
seconds, and AF control, AWB control, and AE control are performed. 

[0084] While predetermined time passes at least after one step of trigger 46 is depressed, CCD series 12 is driven in q 
addition mode which adds and reads the pixel signal of 2alpha Rhine which continues perpendiculariy. In the meantime, 
based on the image data obtained by this q addition mode, the control data for AF is computed every [ 1/] 120 seconds, 
and AF control is performed based on this. 

[0085] Shortly after two steps of triggers 46 are depressed, if the predetermined time only for AF control has passed, and 
there is nothing as if, after progress, read-out mode will be switched and CCD series 12 will be driven in the high- 
definition mode by sequential scanning. Then, the beautiful image by sequential scanning is recorded on a record 
medium 32 in 1, frames [ six ]/[ i.e., ], 10 seconds. The read-out mode of CCD series 12 usually returns to q addition 
mode at the time again after record termination of a still picture. 

[0086] By such a switch in read-out mode and modification of control data, since AF control is chiefly performed based on 
the control data usually obtained at the rate of the two times at the time just before still picture record, acquisition of a 
beautiful image is performed effectively, without focusing at a high speed more and missing a moment for a good picture. 
[0087] This invention is not limited to the gestalt of above-mentioned operation at all, and all operations performed in the 
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range which does not deviate from the technical thought are included. This invention contains the technical thought 
described in each following term. 

[0088] 1 . Electronic image pickup device characterized by having the mode which takes out all pixel signals by sequential 
scanning, and records a still picture, and the mode which takes out the vertical pixel signal of n lines per m lines, and 
records or processes [ animation ] a still picture from said solid state image sensor from the solid state image sensor of a 
two-dimensional array. 

[0089] If the sequential-scanning drive of the solid state image sensor of the INTARAIN mold of the [conventional trouble] 
1 million-pixel class is carried out below 20MHz, it will become ten to 15 frames per second, and the movie display of a 
finder will become a false animation. 
[0090] [Effectiveness] frame rate can be raised to m/n times. 

2. Electronic image pickup device characterized by taking out vertical pixel signal of n lines per m lines, and acquiring still 
picture or chrominance signal of image data which carries out animation processing by line sequential data in the 1st temn. 
[0091] If resolution is thought as important and the filter of a solid state image sensor is constituted from a [conventional 
trouble] veneer camera, it is advantageous to make it color line sequential. However, if infanticide of one line etc. is 
performed simply, line sequential data will not be obtained. 

[0092] A required chrominance signal can be acquired by acquiring a chrominance signal by [effectiveness] line 
sequential, maintaining resolving. 

3. Electronic image pickup device characterized by color filter of solid state image sensor consisting of line sequential 
filters in the 1st term. 

[0093] If resolution is thought as important and the filter of a solid state image sensor is constituted from a [conventional 
trouble] veneer camera, it is advantageous to make it color line sequential. However, if infanticide of one line etc. is 
performed simply, line sequential data will not be obtained. 

[0094] A line sequential signal is acquired for [effectiveness] sequential-scanning output and the output in every m lines. 

4. Electronic image pickup device characterized by being n=2alpha in the 1st temn. 

[the conventional trouble] - if infanticide of one line etc. is performed simply, line sequential data will not be obtained. 
[0095] [Effectiveness] By reading even lines at a time, a chrominance signal is acquired by line sequential. 

5. Electronic image pickup device characterized by being m=2alpha+1 and n= 1 in the 1st term. 

[0096] [the conventional trouble] ~ if infanticide of one line etc. is performed simply, line sequential data will not be 
obtained. 

[Effectiveness] In the case of a line sequential filter, by reading one line every odd lines, a picture signal is acquired by 
line sequential as it is. 

[0097] 6. Electronic image pickup device characterized by using signal which carried out animation processing as AF 
information, AE information, or AWB information in the 1st term. 

In [conventional trouble] 10-15 frames per second, AF, AE, and AWB of a reaction are late to momentary still picture 
photography. 

[0098] [Effectiveness] frame rate can obtain the data of AF, AE, and AWB at a high speed by m/n times. 
7. Electronic image pickup device characterized by computing any of data for control of AF, AE, and AWB they are to one 
per every ** in the 1st term, using signal which carried out animation processing as AF information, AE information, or 
AWB information, and carrying out by repeating calculation of said data in order. 

[0099] Since the [conventional trouble] frame rate was late, AF. AE, and AWB needed to be processed in parallel with 
coincidence. 

[Effectiveness] By computing the data of AF, AE, and AWB in order, the effect of the flicker to each data can be lost, and 
a required circuit can be made into the minimum. 

[0100] 8. Electronic image pickup device characterized by supplying signal which processed [ still-picture-] or processed 
[ animation-] in the 1st term to attached display (for example, liquid crystal display monitor) or external display. 
[0101] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

Since [effectiveness] frame rate can display the animation with the display which is attached by m/n times, it does not 
become a false animation, 

[0102] Since n lines is read, the data suitable for an indicating equipment with few Rhine can be obtained. 
9. Electronic image pickup device characterized by supplying attached display (for example, liquid crystal display monitor) 
or external display at coincidence while using signal which carried out animation processing as AF information. AE 
information, or AWB information in the 1st term. 

[0103] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 



11 



[Effectiveness] Since the animation signal is supplied to the display also while computing the data of AF, AE, and AWB, 
the duty as a finder can be lost. 

[0104] 10. Electronic image pickup device characterized by having the mode which takes out all pixel signals and records 
a still picture by sequential scanning from the solid state image sensor of a two-dimensional array, and the mode which 
takes out a pixel signal, and records or processes [ animation ] a still picture after adding n lines of a perpendicular 
direction every m lines from said solid state image sensor. 

[0105] If the sequential-scanning drive of the solid state image sensor of the INTARAIN mold of the [conventional trouble] 
1 million-pixel class is carried out below 20MHz, if will become ten to 15 frames per second, and the movie display of a 
finder will become a false animation. 

[0106] Moreover, if simple infanticide processing is performed, it will become the cause of moire generating. 

[Effectiveness] frame rate can be raised m times. Moire can be reduced. 

[0107] By adding n lines, the large data of a dynamic range can obtain as an image sensor output. 

1 1 . The electronic image pickup device characterized by taking out a pixel signal and acquiring a still picture or the 

chrominance signal of image data which carries out animation processing by line sequential data in the 10th \em after 

adding n lines of a perpendicular direction every m lines. 

[0108] [the conventional trouble] - having added simply » if » in the case of a line sequential filter, color mixture will be 
carried out. 

A required chrominance signal can be acquired by acquiring a chrominance signal by [effectiveness] line sequential, 
maintaining resolving. 

[0109] 12. The electronic image pickup device characterized by the color filter of a solid state image sensor consisting of 
line sequential filters in the 1 0th term. 

[the conventional trouble] - having added simply » if in the case of a line sequential filter, color mixture will be carried 
out. 

[01 10] A chrominance signal is acquired for [effectiveness] sequential-scanning output and the output in every m lines by 
line sequential. 

13. It is the electronic image pickup device characterized by n lines consisting of same color filters to add in the 10th term. 
[01 1 1] [the conventional trouble] - having added simply if - in the case of a line sequential filter, color mixture will be 
carried out. 

Moire can be reduced without mixing [effectiveness] chrominance signal. 

[0112] 14. It is the electronic image pickup device characterized by changing the color filter of n lines of n lines which is 
the same color filter to add and is added every m lines in the 10th term. 

[01 13] [the conventional trouble] - having added simply - if - in the case of a line sequential filter, color mixture will be 
carried out. 

[Effect] - a line sequential chrominance signal is acquired for every m Rhine. 

[0114] 15. The electronic image pickup device characterized by being m=2alpha-i-1 in the 10th term. 

[the conventional trouble] » having added simply » if - in the case of a line sequential filter, color mixture will be carried 

out. 

[01 15] [Effectiveness] When acquiring a line sequential chrominance signal every n lines, the Rhine data nearest to the 
adjoining block of m lines will be used, and it is hard coming to generate a false color by adding n lines every odd lines at 
the time of synchronization. 

[01 16] 16. The electronic image pickup device characterized by giving a perpendicular transfer clock per m times, and 
performing the transfer to a level transfer way after performing addition of n lines by perfonning m-1 perpendicular 
transfer in the 10th tenn on a perpendicular transfer way, while transporting the charge of n lines to a perpendicular 
transfer way in n steps. 

[01 17] In CCD of all pixel read-out of the [conventional trouble] former, since it was the purpose for it to be independent 

and to read all pixels, it was not able to add on a perpendicular transfer way. 

Since it can add within [effectiveness] solid state image sensor, an adder is outside unnecessary. 

[01 18] 17. The electronic image pickup device characterized by changing the substrate electrical potential difference for 

controlling overflow with the time of sequential scanning in the 16th term in case the transfer to addition of n lines and a 

level transfer way is performed. 

[01 19] If it adds by dynamic range setup at the time of the [conventional trouble] sequential scanning, since the capacity 
of a perpendicular transfer way is small, a charge will overflow from a transfer way. 

By changing [effectiveness] substrate electrical potential difference, a dynamic range can be set up according to the 
amount of charges at the time of addition and sequential scanning, and S/N improves. 

[0120] 18. The electronic image pickup device characterized by performing addition of n lines on a level transfer way by 
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giving a perpendicular transfer clock per m times, and performing the transfer to a level transfer way in the 10th term after 
transporting the charge of n lines to a perpendicular transfer way. 

[0121] [the conventional trouble] - if it adds simply on a level transfer way, all Rhine will be set as the object of addition. If 
it adds by dynamic range setup at the time of sequential scanning, since the capacity of a perpendicular transfer way is 
small, a charge will overflow from a transfer way, 

[0122] Since it can add with [effectiveness] solid state image sensor, an adder becomes unnecessary outside. Since a 
level transfer way is used, capacity of addition data can be made larger than perpendicular transfer way addition. 
[0123] 19. The electronic image pickup device characterized by carrying out exposure control so that the amount of 
exposure charges per pixel in the case of performing addition of n lines may become z/n or less twice to the transfer way 
capacity z in the 18th term. 

[0124] If it adds by exposure setup at the time of the [conventional trouble] sequential scanning, a charge will overflow 
from an electrical transmission way at the time of the capacity over of a level transfer way. 
Overflow in [effectiveness] level transfer way is prevented. 

[0125] 20. The electronic image pickup device characterized by carrying out exposure control so that it may be 1/n time 
the amount of exposure charges in the mode in which the amount of exposure charges per pixel in the case of performing 
addition of n lines takes out all pixel signals by said sequential scanning in the 10th term. 

[0126] If it adds by exposure setup at the time of the [conventional trouble] sequential scanning, a charge will overflow 

from a transfer way at the time of the capacity over of a level transfer way. 

By the difference in [effectiveness] mode, it abolished that exposure level differed. 

[0127] 21 . The electronic image pickup device characterized by using the signal which carried out animation processing 
as AF infonmation, AE information, or AWB information in the 10th term. 

In [conventional trouble] 10-15 frames per second. AF. AE, and AWB of a reaction are late to momentary still picture 
photography. 

[0128] [Effectiveness] frame rate can obtain the data of AF, AE, and AWB at a high speed by m times. 

22. The electronic image pickup device characterized by computing any of the data for control of AF, AE, and AWB they 

are to one per every ** in the 10th term, using the signal which carried out animation processing as AF information. AE 

information, or AWB information, and carrying out by repeating calculation of said data in order. 

[0129] Since the [conventional trouble] frame rate was late, AF. AE. and AWB needed to be processed in parallel with 

coincidence. 

[Effectiveness] The effect of the flicker to each data can be lost by computing the data of AF, AE, and AWB in order. 
[0130] 23. The electronic Image pickup device characterized by supplying the signal which processed [ still-picture-] or 
processed [ animation-] in the 10th term to an attached display (for example, liquid crystal display monitor) or an external 
display. 

[0131] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

Since [effectiveness] frame rate can display the animation with the display which is attached by m times, it does not 
become a false animation, 

[0132] Since n lines is added, the data suitable for an indicating equipment with few Rhine can be obtained. 
24. The electronic image pickup device characterized by supplying an attached display (for example, liquid crystal display 
monitor) or an external display while using the signal which carried out animation processing as AF information, AE 
information, or AWB infomiation in the 10th term. 

[0133] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

[Effectiveness] Since the animation signal is supplied to the display also while computing the data of AF. AE, and AWB, 
the duty as a finder can be made. 

[0134] 25. Electronic image pickup device characterized by having the mode which takes out all pixel signals by 
sequential scanning from the solid state image sensor of a two-dimensional array, and records a still picture, and the 
mode which takes out the pixel signal with which it continues perpendicularly, and which was added every q lines from 
said solid state image sensor, and records or processes [ animation ] a still picture. 

[0135] If the sequential-scanning drive of the solid state image sensor of the INTARAIN mold of the [conventional trouble] 
1 million-pixel class is carried out below 20MHz. it will become ten to 15 frames per second, and the movie display of a 
finder will become a false animation. 

[0136] [Effectiveness] frame rate can be raised q times. By adding q lines, the large data of a dynamic range can obtain 
as an image sensor output. 

[0137] 26. Electronic image pickup device characterized by to have the mode which takes out the pixel signal with which 
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the mode which takes out all pixel signals by sequential scanning, and records a still picture, and the mode which records 
or processes [ animation ] a still picture by taking out the vertical pixel signal of n lines per m lines from said solid state 
image sensor are perpendicularly followed from said solid state image sensor, and which was added every q lines from 
the solid state image sensor of a two-dimensional array, and records or processes [ animation ] a still picture. 
[0138] If the sequential-scanning drive of the solid state image sensor of the INTARAIN mold of the [conventional trouble] 
1 million-pixel class is carried out below 20MHz, it will become ten to 15 frames per second, and the movie display of a 
finder will become a false animation. 

[0139] [Effectiveness] frame rate can be raised m/n times and q times. Since the data to add are changed for every mode, 

the data with which the combination of the color filter to add differed can be obtained. 

[0140] By adding q lines, the large data of a dynamic range can obtain as an image sensor output. 

27. The electronic image pickup device characterized by to have the mode which takes out all pixel signals and records a 
still picture by sequential scanning from the solid state image sensor of a two-dimensional array, the mode which records 
or processes [ animation ] a still picture by taking out a pixel signal after adding n lines of a perpendicular direction every 
m lines from said solid state image sensor, and the mode which takes out the pixel signal with which it continues 
perpendicularly from said solid state image sensor, and which was added every q lines, and records or processes 

[ animation ] a still picture. 

[0141] If the sequential-scanning drive of the solid state image sensor of the INTARAIN mold of the [conventional trouble] 
1 million-pixel class is carried out below 20MHz, it will become ten to 15 frames per second, and the movie display of a 
finder will become a false animation. 

[0142] [Effectiveness] frame rate can be raised m times and q times. Since the data to add are changed for every mode, 

the data with which the combination of the color filter to add differed can be obtained. 

[0143] By adding n lines and q lines, the large data of a dynamic range can obtain as an image sensor output. 

28. Any of the 25th term, the 26th term, and the 27th term, or the electronic image pickup device characterized by the 
color filter of a solid state image sensor consisting of line sequential filters in one. 

[0144] [the conventional trouble] - having added simply - if ~ in the case of a line sequential filter, only a color mixture 
signal is acquired. 

The combination of the color filter which carries out [effectiveness] addition can be changed for every mode. 

[0145] 29. It is the electronic image pickup device characterized by n lines consisting of same color filters to add in the 

27th term. 

[the conventional trouble] - having added simply - if - in the case of a line sequential filter, color mixture will be carried 
out. 

[0146] Moire can be reduced without mixing [effectiveness] chrominance signal. 

30. It is the electronic image pickup device characterized by changing the color filter of n lines of n lines which is the 
same color filter to add and is added every m lines in the 27th temi. 

[0147] [the conventional trouble] - having added simply - if - in the case of a line sequential filter, color mixture will be 
carried out. 

[Effect] - a line sequential chrominance signal is acquired for every m Rhine. 

[0148] 31 . The electronic image pickup device characterized by being n=2alpha in the 26th term. 

[the conventional trouble] ~ if infanticide of one line etc. is performed simply, line sequential data will not be obtained. 

[0149] [Effectiveness] By reading even lines at a time, a chrominance signal is acquired by line sequential. 

32. The electronic image pickup device characterized by being m=2alpha+1 and n= 1 in the 26th term. 

[0150] [the conventional trouble] - if infanticide of one line etc. is performed simply, line sequential data will not be 

obtained. 

[Effectiveness] In the case of a line sequential filter, by reading n lines every odd lines, a picture signal is acquired by line 
sequential as it is. 

[0151] 33. The electronic image pickup device characterized by being m=2alpha+1 in the 27th term, 
[the conventional trouble] -- if infanticide of one line etc. is performed simply, line sequential data will not be obtained. 
[0152] [Effectiveness] When acquiring a line sequential chrominance signal every m lines by adding n lines every odd 
lines, the Rhine data nearest to the adjoining block of m lines will be used, and it is hard coming to generate a false color 
at the time of synchronization. 

[0153] 34. The electronic image pickup device characterized by being m/n=q in the 26th term. 

If the number of the [conventional trouble] addition is changed, frame rates will differ. 

[0154] [Effectiveness] A frame rate can be made the same by different animation processing mode. 

35. The electronic image pickup device characterized by giving a perpendicular transfer clock per q times, and performing 

the transfer to a level associative way after [ while transporting the charge of q lines to a perpendicular transfer way in q 
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steps, ] performing addition of q lines by performing q-1 perpendicular transfer in one on a perpendicular transfer way, 
any of the 25th term, the 26th term, and the 27th term, or. 

[0155] In CCD of all pixel read-out of the [conventional trouble] former, since it was the purpose for It to be independent 

and to read all pixels, it was not able to add on a perpendicular transfer way. 

Since it can add within [effectiveness] solid state image sensor, an adder becomes unnecessary outside. 

[0156] 36. In 27th Term, when Adding N Lines Every M Lines While transporting the charge of n lines to a perpendicular 

transfer way in n steps, after performing addition of n lines by performing m-1 perpendicular transfer on a perpendicular 

transfer way, When giving a perpendicular transfer clock per m times, performing the transfer to a level transfer way and 

adding every q lines The electronic image pickup device characterized by giving a perpendicular transfer clock per q 

times, and performing the transfer to a level transfer way after both performing addition of q lines on a perpendicular 

transfer way by the thing which transport the charge of q lines to a perpendicular transfer way in q steps, and for which q- 

1 perpendicular transfer is performed. 

[0157] In CCD of all pixel read-out of the [conventional trouble] former, since it was the purpose for it to be independent 

and to read all pixels, it was not able to add on a perpendicular transfer way. 

Since it can add within [effectiveness] solid state image sensor, an adder becomes unnecessary outside. 

[0158] 37. The electronic image pickup device characterized by changing the substrate electrical potential difference for 

controlling overflow with the time of sequential scanning in the 36th term in case the transfer to addition of n lines or q 

lines and a level transfer way is performed. 

[0159] [the conventional trouble] - if it adds simply on a level transfer way, all Rhine will be set as the object of addition. If 
it adds by dynamic range setup at the time of sequential scanning, since the capacity of a perpendicular transfer way is 
small, a charge will overflow from a transfer way. 

[0160] By changing [effectiveness] substrate electrical potential difference, a dynamic range can be set up according to 
the amount of charges at the time of addition and sequential scanning, and S/N improves. 

38. The electronic image pickup device characterized by performing addition of q lines on a level transfer way by giving a 
perpendicular transfer clock per q times, and performing the transfer to a level transfer way after transporting the charge 
of q lines to a perpendicular transfer way in any of the 25th term, the 26th term, and the 27th term, or one. 

[0161] If it adds by dynamic range setup at the time of the [conventional trouble] sequential scanning, since the capacity 
of a perpendicular transfer way is small, a charge will overflow from a transfer way. 

Since it can add within [effectiveness] solid state image sensor, an adder becomes unnecessary outside. Since it can add 
within a solid state image sensor, an adder becomes unnecessary outside. 

[01 62] Since a level transfer way is used, capacity of addition data can be made larger than perpendicular transfer way 

addition. 

39. In 27th Term, when Adding N Lines Every M Lines Addition of n lines is perfomied on a level transfer way by giving a 
perpendicular transfer clock per m times, and performing the transfer to a level transfer way, after transporting the charge 
of n lines to a perpendicular transfer way. It is the electronic image pickup device characterized by performing addition of 
q lines on a level transfer way by giving a perpendicular transfer clock per q times, and performing the transfer to a level 
transfer way after transporting the charge of q lines to a perpendicular transfer way, when adding every q lines, 

[0163] If it adds by dynamic range setup at the time of the [conventional trouble] sequential scanning, since the capacity 

of a perpendicular transfer way is small, a charge will overflow from a transfer way. 

Since it can add within [effectiveness] solid state image sensor, an adder becomes unnecessary outside. 

[01 64] Since a level transfer way is used, capacity of addition data can be made larger than perpendicular transfer way 

addition. 

40. The electronic image pickup device characterized by carrying out exposure control so that it may be any of the 25th 
term, the 26th term, and the 27th term, or 1/q time the light exposure in the mode in which the light exposure in the case 
of performing addition of q lines takes out all pixel signals by said sequential scanning in one. 

[0165] If it adds by exposure setup at the time of the [conventional trouble] sequential scanning, a charge will overflow 
from a transfer way at the time of the capacity over of a level transfer way. 
Overflow of [effectiveness] level transfer way is prevented. 

[0166] 41 . The electronic image pickup device characterized by any of the 25th term, the 26th term, and the 27th term, or 
using the signal which carried out animation processing in which the mode as AF information, AE information, or AWB 
information in one. 

[0167] In [conventional trouble] 10-15 frames per second. AF. AE, and AWB of a reaction are late to momentary still 
picture photography. 

[Effectiveness] frame rate can obtain the data of AF, AE. and AWB at a high speed by m/n times, m times, or q times. 
[0168] 42. The electronic image pickup device characterized by any of the 25th term, the 26th term, and the 27th term, or 
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computing any of the data for control of AF, AE, and AWB to one per every ** in one, using the signal which carried out 
animation processing in which the mode as AF infomnation, AE information, or AWB information, and carrying out by 
repeating calculation of said data in order. 

[0169] Since the [conventional trouble] frame rate was late, AF, AE, and AWB needed to be processed in parallel with 
coincidence. 

[Effectiveness] The effect of the flicker to each data can be lost by computing the data of AF, AE, and AWB in order. 
[0170] The ejection of the optimal image sensor data for AF, AE, and AWB can be changed for every frame, and can be 
performed. 43. The electronic image pickup device characterized by supplying the signal which processed [ stilt-picture-] 
or processed [ animation-] in which the mode in any of the 25th term, the 26th term, and the 27th terni, or one to an 
attached display (for example, liquid crystal display monitor) or an external display. 

[0171] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

Since [effectiveness] frame rate can display the animation with the display which is attached by m/n times, m times, or q 
times, it does not become a false animation. 

[0172] Since n lines is read or n or q lines are added, the data suitable for an indicating equipment with few Rhine can be 
obtained. 

44. The electronic image pickup device characterized by supplying an attached display (for example, liquid crystal display 
monitor) or an external display while using the signal which carried out animation processing in which the mode as AF 
information, AE information, or AWB information in any of the 25th term, the 26th term, and the 27th term, or one. 
[0173] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

Since [effectiveness] frame rate can display the animation to an external indicating equipment by m/n times, m times, or q 

times, while not becoming a false animation, the data of AF, AE, and AWB can be obtained at a high speed. 

[0174] 45. The electronic image pickup device characterized by changing the number of q lines to add by the case where 

the signal which carried out animation processing is used as AF information, AE information, or AWB information in the 

25th term, and the case where an attached display (for example, liquid crystal display monitor) or an external display is 

supplied. 

[0175] When special addition of the [conventional trouble] color mixture etc. is performed, if it remains as it is, it cannot 
output to a display. 

[Effectiveness] Since a frame rate can be raised regardless of a field angle when obtaining the data of AF, AE, and AWB, 
high-speed operation can be carried out more neariy further than a display. 

[0176] 46. In Acquiring Signal Which is Used for Attached Display (for example, Liquid Crystal Display Monitor) or 
External Display as Supply, AE Information, or AWB Information in 26th Term and Which Carried Out Animation 
Processing In acquiring the signal which chooses the mode which takes out the vertical pixel signal of n lines per m lines, 
and is used as AF information or AE information and which carried out animation processing The electronic image pickup 
device characterized by having a change means to choose the mode which takes out the pixel signal with which it 
continues perpendicularly, and which was added every q lines. 

[0177] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 
number of coma. 

Since a frame rate can be made into q times regardless of [ since [effectiveness] frame rate can display the animation to 

an extemal indicating equipment by m/n times / when not becoming a false animation but obtaining the data of AF, AE, 

and AWB ] a field angle, high-speed operation can be carried out more nearly further than a display. 

[0178] 47. In Acquiring Signal Which is Used for Attached Display (for example, Liquid Crystal Display Monitor) or 

External Display as Supply, AE Information, or AWB Information in 26th Term and Which Carried Out Animation 

Processing In acquiring the signal which chooses the mode which takes out a pixel signal and is used as AF information 

or AE information and which carried out animation processing after adding n lines of a perpendicular direction every m 

lines The electronic image pickup device characterized by having a change means to choose the mode which takes out 

the pixel signal with which it continues perpendicularly, and which was added every q lines. 

[0179] [the conventional trouble] - memory is needed for raising the frame rate of a display system from the small 

number of coma. 

Since a frame rate can be made into q times regardless of [ since [effectiveness] frame rate can display the animation to 
an external indicating equipment by m times / when not becoming a false animation but obtaining the data of AF, AE, and 
AWB ] a field angle, high-speed operation can be carried out more nearly further than a display. 
[0180] 

[Effect of the Invention] According to this invention, CCD series drives by the fast mode which reads the pixel signal of n 
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lines perpendicularly every m lines at the time of un-taking a photograph, and though it is drive frequency 2OMH2 or less 
by this, the electronic image pickup device using the CCD series of the 1 million-pixel class which displays the image 
recognized as an animation is obtained at the time of un-taking a photograph. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry of the electronic image pickup device of the operation gestalt of 
this invention. 

fDrawinc 21 The configuration of the color filter of a BEIYA array is shown. 

[Drawing 3] The situation of read-out of the pixel signal by high-definition models shown. 

[Drawing 4] The situation of read-out of the pixel signal by the first fast mode is shown. 

[Drawing 5] The situation of read-out of the pixel signal by the second fast mode is shown. 

[Drawing 6] The situation of read-out of the pixel signal by the third fast mode is shown. 

[Drawing 7] It is drawing explaining addition of the pixel signal in the perpendicular transfer way about the mode of 

drawing 6 . 

(Drawing 81 It is drawing explaining addition of the pixel signal in the level transfer way about the mode of drawing 6 . 

[Drawing 9] The situation of read-out of the pixel signal by the fourth fast mode is shown. 

[Drawing 10] It is drawing explaining addition of the pixel signal in the perpendicular transfer way about the mode of 

drawing 9 . 

[Drawing 111 It is drawing explaining addition of the pixel signal in the level transfer way about the mode of drawing 9 . 

[Drawing 121 Signs that the image displayed on the liquid crystal display section switches are shown. 

[Drawing 13] Signs that the control data for AF, AWB, and AE is obtained for every frame in order are shown. 

[Drawing 14] It reads according to trigger actuation and an example of a switch in the mode is shown. 

[Drawing 15] It reads according to trigger actuation and another example of a switch in the mode is shown. 

[Description of Notations] 

12 CCD Series 

20 Timing Generator 

22 Signal Generator 

24 CPU 

26 Information Processing Section 
28 DRAM 

30 Compression Expansion Circuit 
32 Record Medium 
34 Liquid Crystal Display Section 
46 Trigger 
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Ti-- h7:*--*x*ijffli-^ii3?»j 4 4©gap^SM-r«*jffli 

C C D -f ^ — >-fe V-y— 1 2 (DS3^Sa)S!Hai^ <!: 
[0 0 1 6] CCD-r;><-v>-t>-t*— 1 2ti. 10 0^ 

^itijisiiis**-r5-r>-s«-7'r>s©c c o-f 

/■c'<'r-\'-l35"J<©fe7-f/l/^-«*LTl"*5o *^*IBS 

a. 3^-rvai:v 1 5'('vr-:3«istcsi*mu -^-o 

[0 0 17] AC-i'-\7-g25ij(7)fe7^-;U^i-a3^^^02 

ic^fo Mfp. R. G. B«*n^n9fs US. m^mm 

fe:7-f;u4'-T'». s»^-rviu«R (#) 

<D7'ryl/'S'-]b^555lcMrj^. fS^^'TvictiG (^) t 
B (») <D7-i';U^'-Jb^5Ji:tCMt/. G (US) <07-f;U 

[0 0 18] ccD-fy-v^-bv-y— 1 2»ssiat- 

F<l:Eji^-Hm^-m6^T'|gll!l3-tl%,. |gi!lt-K<D 

5>^-:>x^^u-^i-2 0««ccD-f 
y-i^-fev-y— 1 2icai^-r«ii3ii/'?/ux«SM-r«c 

<t»cJ:U?T*;bn5o iSiUK^-RiCCD'Tp'-v^-t 

V9--1 2(Diam<i^tD^gp^^)is;A:^sicj;y^5^aa 
a)Si«©a»as Lie 1 / 1 5 ~ 1 / 1 0 ©©^H^sr 



^- KT\ ccD-f^i-'j-k yv— 1 2 (ommm^^m 

L«1/6 0~1/3 0««0B$F^T'^T^;^«o S£oTv 
3 0~6 0*5I/I3><D7U-AU- 

[0 0 19] c c D-rz-v^-bv**— 1 mmi^mrit 

i!j*n5, CCD'T^-v'-bVt*— 1 23b'«BiS^-KT' 
lEifi* ti«F^. jSa^BSS^SC 34tcti30~60 tt/ls^ro 

t*si^iS>$^- KicR*, ^:n^c•pl^T^*^^cEn 2« 
[0 0 2 0] m^wit^saii. ^nt^^®®© 
enrcB5tccD-ry-i>-fe>-y— 1 2€-is>$^-kt' 

[0021] 03«is®H^- ¥izi:^mm^^o^mt- 

->>"-tr >+t- 1 2 (DMf^iM^^^^ ymitLT-m LTiS 

ttT-5^LTt">%o *fcx 02©fe'7'i'^l/^'-i:<D«J5lc 
Sa^-f>l*#» (R) rofe (color ) x—Jf^^^ 

(B) ODfe (color ) 7=^—5' «^A,T'l''«i:<7)gda<)^6 

[0 0 2 2] siiia^-KTtts ccD-rj><-v'-ti>-y- 
-1 2«iii«##« 1 7>r>-roiiisuttj^f *o m 

[0 0 2 31 C(D,t:viimm'4i^^^T\t. By -f 11^9- 
^■<> (CR) tWaitt^^^Cr^-fV (CB) Ai^3^5 

©sift'ai ncii 1 / 1 5~ 1 / 1 o«>©B$F^«s-r*o 

[0 0 2 41 lS>$t-K«s ■?-(Z)B!3>^tiJL<Df±:^lcJ:y 
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[0 0 2 5] E14t*m— cOiSjl^- K{c<i: 5 iii^«^<7) 

'r^->>"*vy— 1 2wiiisgfi^^-7'rv*taT/T^LT 

W(iiT'5^LTt^«o «fc. EStlsl^itc. # (R) Ofe 
(color ) T^-'Si^^fc^-rvJiCRiWBU « 
(B) ODfe (color ) 7^-^»«§C^'f>»CBi:SK 

[0 0 2 6] E4tc5^^tl-SJ:-5lJ:x cro^iSt-KT' 
it. CCD'Tj?*— 1 2«25-f>g*lC1 7 

5. o^y, ««]ic3 5-i'>'g«Diii^^i#a)ai^u 3 

/c^Q^'f >acDiii«'(i^^ai^u WPS. i^icias^' 
4 let*, ea:±, s«»uL5'rva©iiiS«-©<)'«ai** 

nS<t3lCs mt^SS?Lnt#L*i«3<D1S»TS«J:3lC5^ 
[0 0 2 7] — flStCCCD-f^-v^-feVtJ— Ttix *¥ 

[0 0 2 8] E4fl)iSj$^-KT«. IIISRt::aBISfl^]{)'« 

3/itb*ti^o -P^'J. — /4 5 
~1/3 0iB><DB5F^T1fe.n«, t*t-pT. 30~45tt 

<oy \y-U\y- h«ig^<3!>ibiiia5^«ll3KU#«»fIT 

[0 0 2 91 $fcs 04©B>t^-KT«, '^'f-^-ffi 

fijojfe^f ;i/^-jcj5fLTs 2 7-i'>®*tci ^-rxD 

mm.l5t^<r> 3 ^ -f >SIC 1 ^ 'T V<7)iiim-(l#«:SgS^tli L 

<3D9lJ^c^5t^T, 9SfeifSi*$tJ5-r> (cr) t«feif 

?8*^tr5'r> (CB) ^Sia:^iSHc325tcffiA/Tt^ 

[0 0 3 0] ^:o)J:•5^css*al^■^^fclii^^^c^^t^T 

^fel^fB^^tJ^-O (CR) i:«fe1fffi«-^«^5-r> 
(C B) ««Sil:^lp)lc55StcM.S^Ci:«*0^$i»*Tt* 

> (CR) tWfeltffi^^tr^'fv (CB) ««XSH:g6 



(5) 



i^mW- 1 0-1 36244 



[003 1] ±32ELfcEi4w;sj$^- KTi*> mm:^\Pi 

^-OSJC 1 $rc»3 5-<>(Diii^«^«gE*^aiLTt, 
[0 0 3 2] ^fc. Sfi^lRl03 5'r>SlC1 7-00 

«fct42^'r'>BT'»^T1.«fct^ 
[0 0 3 3] Stx EI4:&ffll^TI^^^L 

tn»tt»cg$!s»Tm>n*ase-r«) Tftst-g-^ 

So <}:ypL<(*. mm.y5\^(o (2a-i) ^^rvsic 

(2j3-l) ^-OtDiiilgfl^^gE^^ai-r^-K (CC 

SWlCiHiiiM^- KT-0SS5^m Llcg-r S^SW n /m 
-r^*3-S (2/3-1) / (2a-l) iCftSo Sfcv ^ 

[0 0 3 4] E5ttS:icD®jit-KieJ:Sia^ffi^w 

CBfl!)atB0!)fci*ttEI4tl^CT'»«o I215lc5^*tl5 
J:'5lc. CKDiSS^-KTH*. C C D^';><-i>■-tr>■9■- 
l 2«2^-i'>H*ic2^-r><o®^«#«iiisica3^ 
gija)^3K«-rtn#v ait:;&iRi©4 5-r>sic2 5 

7L^ce2 5'f>i<7)ii]ig<i^^a^u 2 5-r>aa) 
g«n:L-3 5'fva<DSijR<i#<^)ai^«ai*u cti 

[0 0 3 5] SISflOgjSt- KT'tt. SUSttliSRfl^ti* 
ia3<D!SilSt-KlClt'<T. 7kVe26<DIsia»4:i 
Sftil^tiS, o«y. -«i<Diij#<Diii^«^*iM/3 0 

[0 0 3 6] Sfcs SI 5 tDigjt^- KTtis ^'fi'-iB 
Sia5& |Sj© 4 ^ -f >Slc 2 5 -f ><DiiiSRfi#*fS8a^ttl L 



<r>9\^i.. «fe1flB^^t?^-r> (CR) i«fe1fSB^# 
tr^O (CB) ««Sil^[RHc3^S»ca£/ufcfe«9Jii?5iri 

[0 0 3 7] Treie. S 5 roSiSt- KT-lix SiSj^lRl 

<7)4-7'f>#t!:i =7-<>ut.2=7'<->moimm\s^^m 

[0 0 3 8] ±JELfc05©Bjit- KT'fis SH^IrJ 

stH*. 8 5'r>»ic45'r>©si«fi^«rSgai'aLT 

[0 0 3 9] «fc. fiil^|qja)4^'r>Sl!:2 5'f'>(D 

1 5-<>ei:2^-<>eicpa6^t\ 2-7'r>'e(!:37 
-osT-^-^Tt, $/c«3^'r>a<!:45'r>aT'« 
oTfccfct^ sswii ^'rva<»:4^'r>aT'»oT 

[0 0 4 0] c:ne^#i<)-r«<!:^ B5?■fflt^Tl^^BflL 

<i:nti«lcg^SfTm>n^3SSf T^StS^ 
So J:yi¥L<l4. Sil:«riRia5 2 a ^'TVSlc 2 /S^-f 
><73iii^«^«SS3^ai-r ^- K C It a t /3 li^ttc g 

FT-<7)SS*ta3LlcSf S^F^(Dp/alCSSo 

[0 04 1] xr6tci¥L<f*. 2/35'r>»s wtsrs 

ii^tmx^o cnm-^. A;^'-\7-iBfijrofe7-f ^u-si- 
icJtfLT. iii^fi#ttfei!aiii:3i:T'SI*^tlii-nx BS^'tiS* 
n«iii«ffl^f*B!t»-r S5 -f >©fe1f ffl«#A/Tt^«. 
[0 0 4 2] E16t4S=cDiSj^^-KtcJ:Sli^ff#<^» 

CB<7)«ia<o3ti*(*04<tPi;T'aB«o Eieics^s-ns 

1 2l*SiS?^|p]<D3 5-1'>S(C2 5'1'V<Dlilgil^^»0 

5 •< > a oiMMrn^ t6^-<ym (Dmmm^^mm l t 

rso Ei6Tt*^ iii:±. Lfc'^scDfgaTfes.fc'Picja 
[0 0 4 31 EiewiSji^- KT'«. HKiicM^^aa^n 

«^-f>©a«^«:<0=:»<D— TSBS. «foT. 03© 
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—it!L<omm(Dms^mms^ i / 4 5 ~ i / 3 o gxDBt 
^i£oT^ 3 o~4 5tt:/i3>©7U-z*u 

[0 0 4 4] */c. EI6<0gjSt-HT«. 

#feisa«#tf5-r:^ (CB) tmmiDiRHzitKicMfx, 

[0 0 4 51 *61C. S6©B)$t-F7'tts SB^Ir] 

[0 0 4 6] mmm^oimmamm^^^^tcit^^^ 

[00471 07 li^iieiMSSlCJilt2.®^«^<7>}lDS 

y*t-<o^mmT'&^y* h^f-f*- k«si*u raft 

[0 04 8] S±-5'f> (AO-^^3b'«Ot^/j:7';U7 7'^ 
-y hTTn-ftifcy* K6^6^5) 

tlfc-7* h^f^":*— K6^6ft«) <7)®S«^<DllPmifly 
XifAO^J:olcLTntst>n^o lI7lc33t^T. St". 

Klci^iS^ns. c<:dISS. ^K7^v->-v;U#F (I21ic33 
t^T+^HtrffiRT^^n?)) let*. A©•^5:*^ou^/i: 



-0(7)7:*- h^Y^f-- K©iii^«^i:gT5'r><D7=j- 

[0 0 4 9] /1<7^>v'-\'/U#p<0:^**«, ^il*S6*^ 

->-\';U#pcD:*:*Sr3b^^iii^SS3!^tti L^tlllLiii^-r^ 
<K7^ >-> 1- ^ l/#P<D^ft*i''ifeiii^BS3^ai L^<7) 7 * 

>CDS«6SlI^illMLT7* h^-r?!-- K<7)SS€'<Kx 

[0 0 5 01 $fcs /Kx>->-v;U#P®;*:^*6''±Si^ 
•y ^ U V->a)SM^ LTlftf^* nS©T-35ntf, 'I^t'V 
<k3bW^Lt\ C(D<t3^'K7'>->-\'/U?tP<7):^**<0 

<-o c«)Ji^. 7* ^■^'r*-Fa)^'r:^5•y^'^>v' 

[005 1] E]8li7k¥^2ISSlC*5tt5iil^{f-^©lJD» 
^ittWr^ET'^S. E4'0)EaftJKfcJ:l>"7';b7 7"^'y 
K7)3ti*«E7tlllUT'aB«, a±5'('V<7)li«<i^i: 
gT^ -r VCDH^II^cDljDSli^fca) J: -5 ic LT^T^tatx 
E8lCi3l^T> ^-Tx A£DjSs^tf'0^,^f^:7';^7 7'^ 
•y h<7)7+ F^f-fT!— Ka)iii^<I^<!:C<D-^^/i<-Pl^rc 

etfe*<3!)*iRT'/TT*n«) tCtt!W3-n«. ■f-<7)«v ■T'^ 

ifi=ryi/'fl\/np (Bllc«it>T+«Btr:«P3T^*n 

2 5 -r y^raimi^ti. 3 ^ -< >si::»S'j*nfct»'a) 

fcS^SftCO•^^3!)'«-Pl^fcy';^77''<•y K©7* h^r-r 
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[0 0 5 21 7j<¥esKtis ^'f^^ms 

[0 0 5 31 ±a!LfcE6©^j$t- FT't*. SS^Ir) 

[0 0 5 41 C:*l6«#Sj-rSi:x ig6«-fflt^TlttR8L 

/c«-(Daii$^- — Ufi^bLTx Sil:^lR]rom^'r 

(c:ciCm<»:n««tCg?fSaT'm>n^3SSr%) T'S 
itSX^, J:y»L<»s ail*[Rl© (2a- 1) ^ 

etc a i /3 W SgSaT' 2 a - 1 > 0 > 1 

■r^B^P^CDn/m-r^cte-S/S/ (2a-1) (t^5o 
[005 51 *6lC^L<»iv /S^-rvi* (2a-1) 

■r « 7 'T >©fetf ^*^^T't^s« 

[00561 *fc. StCi¥L<«s |37-<>« (2a- 
1) 7'r>S<Dg±^-f >i:ST^'0^^trS»^'< 

[0 0 5 71 B17«fflt>TSttWLfcllDmi, -« 

[0 0 5 81 08««l^TBi^L/i:lJPW*. -)SS 

[0 0 5 91 ^9itmea<DMm=E-[^ic^^mmiM^o 



C B(Daia©jti*liE4<!:lllL:T'26-5o E9lc5^S-n« 
J:-5lt. C<DSjit- KT'ti. ccD-r^-i^-bvy— 
1 2tiSE:^|pilc3g|-r«3^<>(Diiilg«^*)MSL 
TiHtir^o o^y. affllci 5-i'>S<7)iijm^l^<!:2 
^ > g o)iii^<i^<S: 3 ^ -< > g ©iii^«^«fip» LT 

[0 0 6 01 E9(DSj$^-K1?». HRllcSEft'aStftl 

55-r>ro»l4^i*<DH»<0— T-fe^o Sf-PT. E3(7) 

-*Jf(7)ii]fiScDiii^1i^*'! 1 / 4 5 ~ 1 / 3 Ofpom 
F^TIfen^o tieoTs 3 0~4 5*fe/*!'©7U-i*U' 

- h vo^mmommii^pjmT'^ v. nay u- a u- h 

[006 11 S^ft#<7)JjnW*fiitlE5JSffi^fcl*7KJF^ 

5l]PS^col^T^^^■r^o 

[0 0 6 21 El 1 0iiSill5j2lffiic*5it?)iii^ft^a)liP 
•> h<3!)iti*t*ia7i:im:T'»«. issR^-^<^j)pm*ffli* 
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yg±-7-f ><D7* h'S^'^r?!-- KOH^ii 
[0 0 6 31 ?K7^>->i'/U#^<0^**l*. ^iii^SSg 

t>-e 'I^t' v-> 1' ii^npo^^&ti^^mmmsftii u^ro^ 

•7^ >-> V ic^Mf ?> il <!: JbW$ 

[0 0 6 4] «fcv <Kf^y->-v;l/#P©***«'^iii« 

coim-^. ■7*V^'(^-¥<n^'<i-^'y<7[y:y'J 
[0 0 6 5] El 1 1 \ti^w-nm^Kia\i^mmn^(r>m 
K7)Si5tti*Ei7i:(^i;T'fe*o m%\n^<o1^m\it'■!f^(D 

J:-5lcLT?Tftton*. El 1 tcfcL^T^ A(^^ 
^tQOi^^t''r>^^tcTl\^-P7^y h<07* h^f-f*- 



n. 3 5 -< ystcijiiji-n/ct*'©?}?^ xo^Kt" > -> 
■7 7^-y hoy* h^'f:4— Kft^e^ss-nfcm^^tc 
[0 0 6 61 7k¥S2i»«v 7 * h ^f-r*- \='m^mtf 

%a)T% y&\'^'<t-\''^y)\'<o^'<i-^-y<7\y>'J 
[0 0 6 71 ±a!LfcS)9<DSji=E-KT«v Stt^lRj 

[0 0 6 81 fttc. Ba^iRjtcfflSf^-f ><Diii5!5fS#€ 
[0 0 6 91 C:n6*#ffi|-r*<t. E9«:ffll>TittB^L 

[0 0 7 01 $fc. El o^&rat^TSt^Lrcijnsi*. — 

lilS^bLT. q^-<><7)S?S«SiSiE3l»»Cql2»::»ltT 

i^jMf^iiJtlcq- 1 0a)gill^)JI^^T*•5^:<!:^cJ:^J 

[0 07 1] «rc. El8«:ffl^.^TS^B^Lfcl)QS^i. —m 

fbLTv q^-fXOmM^fiifilEjSll^lC^jISL/c^lCq 



(9) 



^mW- 1 0-1 36244 



[0 0 7 2] BuaiLfcJ:-5lc> CCD-f^-i^-bV+t- 
1 2 t45i^l^l4B3$^- KT'IE»)*tlv h 'J 4 6 3b^ 

h >J 15- 4 6 i'tff LTtf etifciS^t* 6 7 U-Alc*ii 

rs^F^rj&tj-e 1 / 1 oiBxosic— 

n%o 1/6 0f3>WiC— 5:^-6 6 OIK/ 
■l!liii<!:LT|gia?ni)o JI<DJ;3^SS*^6. El 2T' 

Sf^BSF^ (01 2T'(*1/1 om ^^r^tclsb. h 
y ^-If LTlf Sfe© LWrS < <DP5»«aS/X.8P 3 2 (C« 
^OP^le#±ilil4fB^JS<*:3 2l::fi3 

-1 20!)SS*'aL^-R*lltfBi$*-KtCHys 

[0 0 7 4] CKDffi^Wffi^SBTl*. El 3lC5"xTm 
«j:^ic. 1 yU-z^So^y i/6 0#Slc. ^-^ 
•7*-*7.iraS5«l«S (AF) . gill/l-x'7'r h/^^vxm 
f^mm (AWB) . Sib^ihlHliSM:^ (AE) (Jitclsbai 
SlUiaix— 5'«?§TU5. AF» AWB. A Ea)/£:4&<^*J 
U9—^(rm^it. CPU24tcJ:»Js ctiST'ittWL 
T*/c— gPli^ggftiaiL^- KlC^oTDR AM2 8tC 

—^6*)icisiss-nfcjii^ 7=^—5' ^cs-^^^^T^T*^5n5„ 
o^Us cpu2 4t4. 1 ^u-ZiSr^to-si/eo 

|!!>SIC. D R A M 2 8 \Z—^mzt^\^i£tirdmH'r-^ 

*i5jy>i*-. c:n^c^ss%^llS^IDS^^T«:t\ af. a 

AF, AWBs AEa)fc«><JD*iJ(aix-4»»1 

[0 0 7 51 »ai*nfcAFffl(0*<Jiaix— S'ttb^'XIE 
iftissstcaisn. L/>XIEil!)3S3 8l*c:nicS-:5t^T 

1x^X4 O^itffti^l^tCi^Kl^-e-S, AEffl©*'Jffll7^- 

^«i4!KyiEiii!)?i^4 2icaien. uiekjs^ 4 2 litnic 

S^t^T«tl4 4CDMPS^PIi5-r«. AWBffl©*iJii9 
[00761 COct^UI 7U-ASICAF. AWBv 

AE©rc«>©*ijiai7^-4'*?#Tc>«fc«>s ^m9-'»^ 



■rSDRAM28 iJfflT-* S^JRW^IBli. A F . 
AWB. f<Ea^rclsb<r>%m=r-9^Wm\Z%T^^^Tc 

[0 0 7 71 l!)ili*S/T^-rSfc46<7)Si$^- K(4s ±35 

5o CiOli^. h'J^-4 6t*-®lf L^h'J«r-««« 
/ci^»cS-OX'f'y^i:LT«ISg-r«. Ell 4liC© 
[0 0 7 81 ii^BSii. c c D-o— :>-b>+t- 1 2 

n^-rvt- KU:J:*Jii6n*ili®x— S'lcScJLNT. 
AF. AWB. AEOfc4&©*iJffll7^-4i6M 

icjauiSLsta^n. AF*ijspi:AWB*ijsaii:AE*j® 
[00791 i-u/jr-46 *(«-^ LTif sn/c^to 
1 2 14. BuatromEaoDigji*- KTigsj^nSo e 

1 4tCf4. rqJjQgj t-HM:SfBLTaB«o •?■ 

•i^^^T. A F <Dfc«>©$'jfflix^— ? 1 y ly-ixmizmm 

S6AF«ijmi6''t7*t)n*o h'J«-a) 

LTJf «<^m!£i«®t4 A F mmmmizwi y s 

^ n5iiimii^t4 R + 2 G + B <Dfe«IS*#A/T-3b- U . 

mmm^a^mmzi&i^tzib. zi>h7xnf$8*'«Ky^ 

<. AFfflO$iJffll7^-5»<0tiaHCjSLTL''5. COfc 
46. C<DS14. «®«cit<J8U7^-^'l!:J:«AFiSiJ881*i«?5ft 

[0 0 8 01 h'j:<jF-4 6*i«=iaif Lwenst. a 

tt+ll4Mii^lC. C C D < ^ - v*-b y*t- 1 2 14. ss^ 

KT'ig®j*n«o ■?-<D«. 6 7U-A-r*to« 1/1 0 

«>roP^ldli:^Cit!filc J:S*tll^%iS®Af«IB@JSit: 3 2 It 

1 2 (OSI^ifiil L^- Kt4IIUf n V^- KtcBi 

So 

[008 1] c:<7)J;^35:Sc*-tbL=E-K©Wy^^i:S'J 
iai7=^— SKDSStcJ:*;. lit±ffiiB®(DilBiJl4^6AF$iJ 



(10) 



^mW- 1 0-1 36244 



-5, 

[0082] 015 «h 'J ti-mm^ss^crcmh-iii l=e 
c □-<;>< -v>-b>-9— 1 utmicqmm^E- KTiBibxr 

[0 0 8 31 ii^^tis CCD^ry-i^HzV+J— 1 2 

S'lC»-:3t>Tx AF, AWB. AEa)fc46<D$iJ«ai 
/6 0«>SlCjSiy5gLWtiS^ns AF*Jffll<l: 
A W BSiJ<ai<t A E $lJ^al*i<^7'5:*>t^■5o 
[0084] h'JiS-A6 th-mW LTtf e+ifc^to 

•9— 1 2 1*. sis^^iRitciijgs-r 5 2 a "y-fxommm^ 

t^T. A F (D/c:46<DftiJ®7=^-'5»/)^ 1/12 0#SlC»ai 

^:tL^cs-3^^TAF$!lW^T**^n*. 
[0 0 8 51 h'j«r-4 6 6'«-ia#PLwen«<!:s a 

CCD-r^-v^-tV-y— 1 2«. 

■9—1 20!)S5*mLt-K»Stf5i^B$(OqJ[lPlS^-K 

[0 0 8 61 ncoJr-S^SB^^ajL^-Kt^WUSS^i:*] 
iaiT^— fil>±iiilBii(DlltiH±l?6AF*J 

t^T^T^^^+v^<DT^ J: U ^Slc-g-^i L-> 1' -y - ^ 
[0 0 8 71 *«B^l*. ±5E©IIS(6©fK^lt^5I^PfiS* 

[0 0 8 81 1. -^7m9'i(':>mwmmmj-j^*jm'Xm 

^-Kiv BaiB®f*:Ji®»^-J:yail^lp)©m5l'>S 

[0 0 8 9] mmoifssm i oo^@iis^!'^7.a)-r 

y ^ - ^ >§y<D@fls:S^^?^ 2 0 M H z J.XTTII1^>: 
^SHEiftTT-drSi:. 1 0~1 57 t^y, 7 
r -f > 4f- Oiftffi 55^ ««iafHi6iii i * o T L S -5 . 
[0 0 9 0] [Sfemi y\y—Ixl'-h^m/'niSiC±{f 



2. M 1 SlCjjC'T. fiS^lR]©m5'r>Sttn^-f'> 
[009 11 [^^(D^ms^l P< 7 T% ft?«JB« 

[00921 [jaU] I8lll^l?fefi^«{#« C t T% « 

3. miaiCfct^T. ll<*}i««^^<Dfe7-r/U^'-6\ 

[00931 [SeS5CDF>gS;iS] mt5* 7 T% «#)S* 

[0 0 9 41 [am] m^^c^gai^. m5-f>S(Dai^ 

4. nuaicjjt^T. n = 2aT»s:::t«1t?»tr« 

[00951 mm] im^^ vrosia^mr c <!: 7?x 

5. H 1 JSIC33L->T. m=2a+K n=^Tio^^t. 

[0 0 9 61 m^cDfsmi^'} mmit i 

ll«^T*?<!:. JSSJii:^©7=^-'f 3b'«iie.n35:t\ 

[0 0 9 71 6. miSlctet^Tv i!jiii«lSL/-dB#« 
A F««$/j:(*A E1fa$fc»AWBm$Hi LTfflt^S 

[St3R<0P.gSiS] 1 0 ~ 1 5 7 b- A/#T'«x A F . 

A E , A w B mm^<o»±mm^iztt LT(*stS)B«3i 

[0 0 9 81 mm] ^U-IxU-htf^m/nlgTA 
F. AE. AWBODx— S'^^jSlC^fSCltfti'T-SS. 
7. miSJCfcUT. Kjiii«iaL/c<B#«AFmi8$/!: 
l*AE1t?8*^cliAWBti«i:L,Tffll\ AF. AE. 

saju BfJiBx—s'osaj anisic** yjSL?Tft^ci 

«-^st tti Ji^sffio 

[0 0 9 9] [Sf5R(DP^ejlS] hft'^St^c^ 

T\ AF. AE. AWB^l^^^!:¥^TLTias■ri>!^^s 

[JftS] AF. AE. AWBtDx-^»5IIH«KStiiJ"r« 



(11) 0-1 3 6 244 

) 



[0 10 0] 8. S 1 )S^::33t^Ts »±Hjiaa$fct*i!i 

-) ^tcim^<Dm^s^mim»^r^z.t^^mtr^ 
[01011 [aejRoBasjS] 'pm^^^m-^^mm^ 

[jam] 7 b- A U- h ««m/ n fgTf^tS-r ^S^^B 
Ttl!iiiia5^1?*-5<0-Z?l5fe{i!iiii{c«:6*t% 
[0 1 0 2] n^'r><D*SE3!'tii*n^<7)T^'r>a<0 

9. mi^lCifot^T. !B)iljlQSLrdl^*AF1f«^fc 
J*AElS«[*fc«AWBlf«!tLTflil^5t«tCx «S 

[0 10 3] [tJt«<DBg®iiS] 'i>«:l^n^Stfe^6a5^IS 
[as] AF. AE. AWBtOT^— Jt^StbLTt^SP^ 

[0 10 4] 10. -'^7im^i(Dmwmmm'¥-^'Jim!. 

SStC J: o T^T<Oi®^<i^«lX y til LII±li«:IBSr 

[0 10 5] m^(r>mmiSi.] i o oTJium'^^^T.O'r 

> -7 -f >S<7)iafls:}S^^?^ 2 0MHz JiCTT'lH:^ 
^SIEi!li--lt-i)<!:. 1 0~1 5 7b-i*/?'J>i«:yx 7 

[0 10 6] $fcv *»fiH3l#«ia«ff*3i:, ^ZU 
[0 10 7] n^^>^iiuMr^z.tr\ ^^^^-y^ 

1 1. Hi OJaiCfcfTs mM:^[p\(Om=y^ymcn^ 

[0 10 8] [Sfji?<oRgsi,-^5] mmicmm^'nr£-otc<D 

[0 10 9] 12. SI oaiCjJt^T. 



[0 1 1 01 [s»m] jiB^fc^aaj:^. m^'r>SG)a:»D 

1 3. mi oaiCfcl^Tv JDW-r^n-^-Olil^l— <Dfe 

[0 1 1 1] [aejRcDRg^)^^] mmzi]m^ntf:>rc<o 

[0 112] 14. m^ OSlCfct^Tx JlDSfSn^-f 

[0 113] [^i^3^5(^)F.as;S] mMicflD»«?T^o/i:0) 

[0 114] 15. fS^ omit^l^T. m=2a+1T 

[0115] [jam] sa? vsic n 5 -r >«iiD»-r 

t^-2>^:^^^^y. |i]B$<bB#ic«i|fe)b^5I^LIi<'5:2)c 

[0 116] 16. Si OJStCiSt^T. n5-f'>'(Da??f 
«Sil^Kf::nlHllc»ttTi»HS-r«i:Jtlc. m- 1 0 

[0 1 17] [fit3i5<DBg^jS] m.^(r>^mmm3^^y^(o 

[Jam] liH*}i«iR^^rtTllPWT*«<DTs ^gStcftDgC 
[0 118] 17. IB1 eajtiit^Ts n^-OOUPS 

[0119] mM<i>^m!^ m».f£§.^n ^^i-^^y 
[jam] mmmK^mnii<=>^^z.t.T. ummtm^ 

[0 12 0] 18. S10^^^:^5t^T^ n'p-fXOm^ 
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[0121] [^iik<D?smi^] «Sifiic7j<¥iEiMJS-p)!)PS 
[0 12 2] mm] wiWimm'fTi}mT'^i<Di:\ 

[0 12 3] 19. mi S^icJit-'Tv n^'fXOtim 
[0 12 4] [^^(OPSMl^] Ili^JC^gBtroStlliSST- 
[0 12 5] 2 0. miOlUciSlNTx n^'TycOUPS 

SC0 1 /nfg,h^«j:3icsai*jiai-r«c tsitatr 
[0 12 6] [ti£3t((0Pc3eit] m^^mmoi^iUBmT' 

5 &^l^tlT L $ 3 o 

[0 12 7] 2 1. sii oJS^^:^Jl^T^ mmmmLtciE 

[«e3l5fl!)F<gS^] 1 0 ~ 1 5 7 U-^/»T». A F . 

[0128] mm :7U-AU-h6'«mfgT'AF. A 

E. AWBa)T^-'5'^S>Stc'#^c:<i:Af'T^«o 
2 2. mi O^SltiJt^Tv ftilSQSLfdi^^AFlflg 
$fcliAE1f|fiSrc«AWBtffBi:LTfflt\ AF. A 
E , A W B ©«iJ®fflT^— SKOiRjtift^S 1 y 3 

[01291 [SeSJWP^S^] 7 U-i* h ««5lL^fl) 
T'. AF. AE. AWB«|^l^t!:iFfifLT«lS-r««g« 

[J5t)^] AF. AE. AWBa)7='— S'«:lllStC^air« 
[0 13 0] 2 3. mi O^lCiSt^T. ll±iiiilQS$fc 



[0131] L^i^oifsmm '>^L^ii^si6^6S5"v?s 
[0 13 21 n-^-rvft^jpg^ns^T'. ^-fya^'j^ 

2 4. mi OJI^tfcU^T. itlili5QSLfdi^^AF1t$B 
$ fcl* A E tflfiS fct* A W B tf^i: t^ltC. 

#so)S,T^.^a (fiij^idfjast-'S'-) sfci*^sp<Da 
[0 13 31 [S£jR<DF.g§ijS] '>^t^=i^a*^es/T^m 

[a&m] AF. AE. AWB©x— 5'SSaiLTt'»Sffl 
[0 1 3 41 2 5. -;^l7cSBfiJ<7)iafl:S«5R?<tyili?»I 

[0 13 5] [^ifJUroBaSj^] 1 0 055iiilg^'^X(D-1' 
> ^ - 7 'T 2 0MHz JJtTT'111355 

jtSffilbtf-yrSi:^ 1 0~1 5 7U-/*/*^<>:^tls 7 
7"r V ^-a)iJ)ilia^«<g<KiJ!Jiii i: ^ o T L S -5 = 

[0136] [JaS] 7U-/»U-l-«^qfglC±lfi)C 

[0 1 3 71 2 6. -:^C7cSH5'J<^@i*Ji«!3!l?<tyilli^ 
^ttltJ: oT±Troiii^fI^^?XU SU L»±ili«-l3SS-r 

n >©Si^<l^*IRy ih Ll^lhiii^-ie^^fcl* 

[0 13 81 m^ofsmm 1 0 o:^mm^=y7.(D'( 
MMsms-^^ii. 1 o~i 5 7u-/*/iB><i:^t). y 

[0139] 7U-/*b-h*m/nfgt5<i:tf 
q<glc±tf*ci:3b^T'^«. bUMr^T'-^^'E- 

[0 14 0] q^-rv^upwrsdiiTs ^^-t-^yy 

2 7 . - 35C7LK5iJ<OHi*JS«SR^ J: U ffi5»J!tfitC J: o T 
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[01411 m^(ommiSi'] 1 oo75mm<7^x(r>-( 
ym(om^mm%^^ 2 0 m h z uTzm-iK 

itfilB»#-^«<t. 1 0~1 5 7b-Ik/jB><!:^y> y 
7"r > y- roiJbili«/7^«<^<ttl«Jili i: ^ T L « -5 c 

[01421 [Ja^] 7U-/xU-h^mfg33j:l/qiS 

[0 14 31 n^'f VfeJclfq-^-fV^^fiDH-rSCi: 

2 8. ^2 5]li:M2 6^(!:B2 7]S<D^5jn6^— ^lt33 

[0 1 4 41 [Sf3i5<DBgiij(S] mMlc^)D»^^T^ofca) 
[0 1 4 51 2 9. m2 7JS^c^5l,^T. mwr^n^^ 

[0 1 4 61 e«^«S-tfSCi:*<. 

ret 

3 0. m2 7m£L^Ts jaDg-rsn^-ojii^— toe 

[0 14 71 [Se3K03PraiS>S] *MlC}IDW€^^T35:ofc<D 
[0 14 81 3 1. ^2 e^aiCjil^T. n = 2aT«5 

[0 14 91 [ja^] <giK7-<>-r-3SE*aa-rcii:T\ 

3 2. «2 6«»C*it^T. m=2a+1. n = 1T»% 

[01501 mi(k(Dmm^'] mmz i ^ < ><dp^3 i * 



[0 15 11 3 3. M2 7:SlJ:*it^Ts m=2a+1T* 

[0 1 5 21 [jas] mw3^ymzn=7'(y^im-t 

[0 1 5 31 3 4. m2 6JS^Cfcl^T^ m/n = qT» 

[0 15 4] mm] S^SHliiiSQSt- KT\ 
A U- h Clef « C 1 6''T#So 
3 5. S2 5Stm2 61S<km2 7II<^jpjn*^— 0(C*5 
t^Tx q^-fXDmiS^SillEJIII^lCqlHllC^JltTiKJIS 
r^tmz. q- 1 1l]CDSifie3S«?T5S:-5C<tTq5'r 

itss t r 5 ®^-wji#SBo 

[01551 [t«£3R(OP.3M^] %3R<9^iii^0g^tli L<7) 
C C DT«. ^T<0iiiS5*$l!Il-PS!*ai-r C t*!«a WT- 

[0 1 5 61 3 6. ^2 7]S(C*JC"»T. m^-OlSlCn 
tc n l2llc5Jl*Ti^2S-r« (tfttCx m- 1 l£j©Bil^jM«^ 

(DSJM«^T^t\ q^'T^mcftPSfSJi^lix q^f 

xDm^^mmnmmz q laic^ttT^iis-r^^itCs q 

- 1 EKDSSSEiSS^T* ^ C t T q 5 -r >0»P 
[0 1 5 71 [SeSitDP^Sii^] StJRO^iii^Ug^tiJ LO) 

&^rctb. mm^^Tmmr ^ct a-^T'* ^a^o /c, 
[jam] @»jaHiiSi?rtT'i)P»T**«©T% ^seitups 

[0 1 5 81 3 7. S3 6^tCi>t>T» n^-OSfcti 
q 5-f >©JlP»JJ<tlf7X¥l£3SK'M^IE3l*?T*3R! 
IC. *-M-7P-«*J?air«/i:i6(D»tgmE«-ll@^!lC^ 

[0 15 91 mUtcOPSm^ *Mte*TISMK7flP» 



(14) 



ItBBT 1 0-1 36244 



[0 16 0] mm mts.'^s.^mis.^^^zLt.i^. ad 

3 8. m2 5^tlg2 6]S<l:m2 7JS(D<5in*^— PICJJ 

[0161] [iiejR<^F^ii.-^R] m'-fRmm.^<D^^i-Z"j 

[0 16 2] 7J(IF€SII%%ffit^^o:)T^ SmSSKflDlS 
J: y Mg?^- ©SS^:^* < So 

3 9. m2 7IilCfct'>Ts m5-f ySlCn-^-f V^linSt 

coe2£5^7^ 5 il <t T- n ^ V<D1)D»^*¥S2SIKT1t 

[0163] [«e3R©Rgsi^s] imz^mm(o ^-a-z^v 

[0 16 4] 7jcSF^SI«^fflt^5«)T\ SitKaSISSlJDS 
J: y jPSx-^KOSa^:*:^ < T'**. 

4 0. S2 5^i^2 63Si:S2 7«<D<5Itl*^OH:fc 

t^Tv q 5 -< ya^im^Vjts. r> li^<DSJtfi««BiJi3lilS;A 

0 1 /qig-h^S^dlcSaSiJiirsc: t^ittmifS 

[0 16 5] mM(D?^mm m^i^'Sjmom^WL^T' 

[0 16 61 4 1. m2 5]S<!:m2 6^i:m2 711©{51 

[0167] mma>mmM,'\ i o ~ i s 7 

AF. AE, AWB^(Cfll^<OI^±iiil§^(c5t>tL 



7Lx-/xb-h6^m/nfg. m^$/cl*qfgT' 
AF. AE. ^\NB<D=r-^^^^^^tm^Z.t1^T'1S 

[0 168] 42. m2 5mtm2 6mtf^2 7-m<Disi 

« A F 1f«i$ /-ct* A E If ffiS /cti A W B If L Tffl 

t\ AF. AE. A)NBa:>t&mmir—^(oi^nt''^iy 
[0169] m^fktofsm!^ 7 u- A u- h *i«^it^<o 

T\ AF. AE. AVtB^mV^it^'i7LT^mr^tbm 

[Jam] AF. AE. AWB(D7^— si^iiisicsaj-rs 

[0 17 01 AF. AE. AWBlcajS%a®S^7=^- 
(DIX y ai L«7 U-/>.SlClj!) y § ^.Ttr^ 5 z: <!:*i«T' 
^•So 4 3. m2 5Si:B2 6Jli:m2 7«ro^Rin6^- 

[0171] msfk(D?sm}^'] '>*i^=jv»6^e«/Ti^is 

[0 17 2] n-5'l'>©*^S6*'Jti*n53b\ nSfdiq 

4 4. m2 5mt.m2 6tstm2 7m<oisitib''—oiz^s 

U^T. •(pI*l6^<^^-KT-ftiiijlQSLfdl^«-AFti$B« 

/•c^*AE1f^«fc^*AWB1f^a<!:LTfflu^5<!:ft^c:^ •r\f 
[0 17 3] m^cDrnmi^'] 'prju^^^^ti^'imwi^ 

(Oy V-U U- h *±tf « let*;/ ^ y -««*JMlc:5:5. 
[jam] 7U-L>U-h*i''m/'nfgs mfg* fcttqiST 

^l^tl^B^tC, AF. AE. AWB©x-^'*Sj$lCf§ 

[0 17 4] 4 5. m2 5«lC£L>T» IftiiiSQSL/cfS 
A F tSffi^ /cl* A E 1f «*/cli A W B If fSt LTffl 

Bo 

[0 17 5] m^a^f^mm m'^m(o^ms.im^n 

[jaS] AF. AE. AWBCDT^-^'^^^S^&taili 
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[0 17 6] 4 6. miemicisi^r. timr^m^^m 

SfcttA E1f?a^/^:^iAWB1f^fi<i:LTffll^51ftIii5QS 
fcti A Elf LTffll^51i!)iiii5aaLfc^i^^^f 

[0 17 7] m?ik(Drsmm 'J>^t^=l^a*^6S5^?s 

K)iliS5^xT'**G)T\ l8<«i!jililc;S:6-rs AFs AE. 
10 17 8] 4 7. m2 6S^Cfct^T. f\t)l-r^S/^v^l 

U AF1Sii«/^:^*AE1^^:LTffl^>•5KIiii^alSL/^: 
[0 17 9] [^ilt<Dl&mm 'J>*L^:3-7»<)^6S/T^« 

[Ja^] y U- A b- h *'«mfgT'^SI5©a5^SISl::i!iiii 
S^T'*«©T% ISiHBlSilc^6-r. AF. AE. AW 

[0 180] 

mB^CO^m *Sl^lCct+l«\ CCD-l';><-i>-fe>-»t 

y 2 0 M H z &.T<Dmi)mm&T'^ y «««6Ma^B^(i 
Bat LTisgE*nsiai5*a.7^-r?. i o 075mm<7^ 
x<D c c D -f p< —>-tr *ffli^rctt^-w»®ssa*'« 



[ia®<ogm^i«B^] 

[02] '^'T-^-E^ijrofe^'f yu^'-ajtifig^/T^fo 
[03] FiiijM^-KluJcSilSfl^rom^aiL*^)^? 

[04] m-tDS5S^-KlcJ:5iiiiR^#©SS?^ajLfl) 

[06] m=©^3$t-KtcJ:«iaiRfi^rogg*'aL(!!> 
[07] 06 <Dt- KtcM-rsSEIESKlcfcnt^iii^ 

«-§«>iiDa^itt^s-r«0T'»«. 
[08] 06 Kic^-r5*¥«ea6»icfcnts®sR 

<I#a)lJP»«ltt0.a-r50T'36*. 
[09] %e9(9K>i^-K(cJ:%iii^fi^(DgE^ttlL(D 

[01 01 09O!)^-KH:g||-r*ilia^!&lc*jtt5@i 

^«^<7)i)PS^itt0^-r*0T'fe«o 

[011] 09<7)t-RcS-r*7k¥!£3S6»{::*5tt5@i 

^«^ofins^iftB^-r«0T'««o 
[01 2] msk&n<.mz.m7r^^ti^mm<om*mt>*)ai 

[0131 AF. AWB. k^<nrcisb(r>^m9-^i^m 

[0 1 4 1 h y s-ai^icf5 u/csi*ai l^- ko)^ y 

[0 1 5 1 h y #-«jf^ icis c/c^** L^- K<o<j!j y 

[?5#OlH^l 

1 2 cc D^'.?<-v*'-b>•y— 
20 ^-f SV-i^v'x^b-^'- 

2 2 S/^^'-^^Uv-i^U-^- 
24 CPU 

2 6 IflBffiagP 
28 DRAM 

3 0 JEtg1^gls)!% 

3 2 tmuw 

3 4 isaa^gp 

4 6 h y 
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